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Foreword 



rd , 



This Technical Specification (TS) has been produced by the 3 Generation Partnership Project (3GPP). 

The present document specifies the stage 2 description for the third phase (see 3GPP TS 22.078 [2]) of the Customized 
AppUcations for Mobile network Enhanced Logic (CAMEL) feature within the 3GPP system. 

The contents of present document are subject to continuing work within the TSG and may change following formal 
TSG approval. Should the TSG modify the contents of the present document, it will then be re-released by the TSG 
with an identifying change of release date and an increase in version number as follows: 

Version x.y.z 

where: 

X the first digit: 

1 presented to TSG for information; 

2 presented to TSG for approval; 

3 or greater indicates TSG approved document under change control. 

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, 
updates, etc. 

z the third digit is incremented when editorial only changes have been incorporated in the document. 
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Scope 



The present document specifies the stage 2 description for the third phase (see 3GPP TS 22.078 [2]) of the Customized 
Apphcations for Mobile network Enhanced Logic (CAMEL) feature which provides the mechanisms to support 
services of operators which are not covered by standardized GSM services even when roaming outside the HPLMN. 

The CAMEL feature is a network feature and not a supplementary service. It is a tool to help the network operator to 
provide the subscribers with the operator specific services even when roaming outside the HPLMN. 

In the present document, the GSM Service Control Function (gsmSCF) is treated as being part of the HPLMN. The 
regulatory environment in some countries may require the possibility that the gsmSCF and the HPLMN are controlled 
by different operators, and the gsmSCF and the HPLMN are therefore distinct entities. 

In the third phase the CAMEL feature supports: 

mobile originated and forwarded calls; 

mobile terminating calls; 

any time interrogation; 

active location information retrieval; 

suppression of announcements; 

announcements, in band user interaction; 

- charging features; 

supplementary service invocation notifications; 

- USSD interaction with the gsmSCF; 
North American carrier selection; 
Mobility Management event notifications; 

change of Calling Line Identification Presentation Indicator for an MO call to restricted; 

- SoLSA; 

Subscribed dialled services; 
Serving network dialled services; 

- MO SMS; 

GPRS data transmission; 

Mobility management; 

Notification to CSE of change of subscriber data; 

Any Time Modification; 

Any Time Interrogation of subscription Information; 

- T-BCSM in the VMSC and terminating AoC; 
Interworking with Location Services; 
Multiple Subscriber Profile; 

Active Location Retrieval; 
Call Gapping. 
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Note that CAMEL is not applicable to Emergency Setup (TS 12), i.e., in case an Emergency call has been requested the 
gsmSSF shall not be invoked. 

The mechanism described in the present document addresses especially the need for information exchange between the 
VPLMN or IPLMN and the HPLMN for support of operator specific services. Any user procedures for the control of 
operator specific services are outside the scope of the present document. Subscribers who have subscribed to operator 
specific services and therefore need the functional support of the CAMEL feature shall be marked in the HPLMN and 
VPLMN. In case a subscriber is marked to need CAMEL support, the appropriate procedures which provide the 
necessary information to the VPLMN or the HPLMN are invoked. It is possible for the HPLMN to instruct the VPLMN 
or IPLMN to interact with a gsmSCF which is controlled by the HPLMN. 

The specification of operator specific services is outside the scope of the present document. 
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Definitions and abbreviations 



3.1 Definitions 

For the purposes of the present document, the following terms and definitions apply: 

Basic Call State Model (BCSM): BCSM provides a high-level model of GMSC- or MSC/VLR-activities required to 
establish and maintain communication paths for users. As such, it identifies a set of basic call activities in a GMSC or 
MSCA'^LR and shows how these activities are joined together to process a basic call 

Call Control Function (CCF): CCF is the Call Control Function in the network that provides call/service processing 
and control (see ITU-T Recommendation Q.1224) 

Detection Points (DP): points in processing at which notifications (to the service logic) can occur and transfer of 
control (to the gsmSCF) is possible are called Detection Points (DPs) 

Dialled Service CAMEL Subscription Information (D-CSI): D-CSI identifies the subscriber as having originating 
CAMEL dialled services 

Forwarding MSC: MSC which is either an MSC invoking a GSM standardized call forwarding or call deflection 
service; or an MSC invoking a Camel based call forwarding service 

Gateway MLC (GMLC): functional entity that allows external LCS Clients to request real-time information about a 
Mobile Station. The information that can be requested from the GMLC is: 

- location of Mobile Station. 

See 3GPP TS 22.071 [17] and 3GPP TS 23.071 [18] for information on the GMLC. 

Geodetic Information: information defining the location of a mobile station, coded according to ITU-T 
Recommendation Q.763. The derivation of this information from other information defining the location of a mobile 
station is a network operator option. If an entity derives the geodetic information it shall also provide the equivalent 
geographical information 

Geographical Information: information defining the location of a mobile station, coded according to 3GPP TS 23.032 

GPRS CAMEL Subscription Information (GPRS-CSI): GPRS-CSI identifies the subscriber as having GPRS 
CAMEL services. 
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GPRS Dialogue: dialogue between the gprsSSF and the gsmSCF. A single gprsDialogue may consist of one or more 
TCAP dialogues. Only one TCAP dialogue shall exists at one point in time for one gprsDialogue 

GPRS Service Switching Function (gprsSSF): functional entity that interfaces the SGSN to the gsmSCF. The concept 
of the gprsSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of the mobile 
network 

GPRS Session: GPRS session starts when the GPRS subscriber attaches to the GPRS data network. It ends when the 
GPRS subscriber detaches from the GPRS data network 

GSM Service Control Function (gsmSCF): functional entity that contains the CAMEL service logic to implement 
OSS. It interfaces with the gsmSSF, the gsmSRF, the GMLC and the HLR 

GSM Service Switching Function (gsmSSF): functional entity that interfaces the MSC/GMSC to the gsmSCF. The 
concept of the gsmSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of 
the mobile network 

GSM Specialised Resource Function (gsmSRF): functional entity which provides various specialized resources. It 
interfaces with the gsmSCF and with the MSC. This entity is defined in ITU-T Recommendation Q.1224 [30] with 
variations defined in the specification 

Location Information: indicates the location of the Mobile Station. The provision of location information is 
independent of the MS status. As part of the location information, an indication of the age of this information may be 
delivered 

Mobile Station State: similar to Subscriber State, but associated only with a Mobile Station, not with a subscriber 

Mobility Management event CAMEL Subscription Information (M-CSI): M-CSI identifies the subscriber as 
having Mobility Management event notification CAMEL services 

NA (North American): prefix attached to certain information items used by North American PLMNs in connection 
with routing a call to a preferred or dialled long distance carrier 

Network CAMEL Service Information (N-CSI): N-CSI identifies services offered on a per-network basis by the 
serving PLMN operator for all subscribers 

Originating Basic Call State Model (O-BCSM): originating half of the BCSM. The O-BCSM corresponds to that 
portion of the BCSM associated with the originating party 

Originating CAMEL Subscription Information (O-CSI): O-CSI identifies the subscriber as having originating 
CAMEL services 

Point In Association (PIA): PIAs identify MSCA'^LR/ SGSN activities associated with one or more basic 
association/connection states of interest to OSS service logic instances 

Point In Call (PIC): PICs identify MSC/VLR (GMSC) activities associated with one or more basic call/connection 
states of interest to OSS service logic instances 

Service Key: Service Key identifies to the gsmSCF the service logic. The Service Key is administered by the HPLMN, 
and is passed transparently by the VPLMN/IPLMN to the gsmSCF. The Service Key is a part of the 
T/O/VT/D/GPRS/SMS/M-CSI 

Serving MLC: functional entity that performs location information retrieval 

Short Message Service CAMEL Subscription Information (SMS-CSI): SMS-CSI identifies the subscriber as having 
MO SMS CAMEL services 

Short Message Service Centre (SMSC): also abbreviation SC is used for SMSC 

Subscriber State: see 3GPP TS 22.078 [2]. 

Supplementary Service Notification CAMEL Subscription Information (SS-CSI): SS-CSI identifies the subscriber 
as having supplementary service invocation notification CAMEL services 

Terminating Basic Call State Model (T-BCSM): terminating half of the BCSM. The T-BCSM corresponds to that 
portion of the BCSM associated with the terminating party 
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Terminating CAMEL Subscription Information (in the GMSC) (T-CSI): T-CSI identifies the subscriber as having 
terminating CAMEL services in the GMSC 

VMSC Terminating CAMEL Subscription Information (VT-CSI): VT-CSI identifies the subscriber as having 
terminating CAMEL services in the VMSC 

Translation Information Flag (TIF-CSI): TIF-CSI is a flag in the CAMEL subscriber data which indicates that when 
the subscriber registers a forwarded-to number, that the HLR shall not attempt to perform any translation, number 
format checks, prohibited FTN checks, call barring checks 

USSD CAMEL Subscription Information (U-CSI): U-CSI identifies a set of subscriber specific mappings from a 
USSD service code to a gsmSCF address 

USSD General CAMEL Service Information (UG-CSI): UG-CSI globally identifies a set of mappings from a USSD 
service code to a gsmSCF address. The global mapping applies to all HPLMN subscribers. If, for a particular service 
code, both U-CSI and UG-CSI are applicable then the U-CSI shall take precedence 



3.2 



Abbreviations 



Abbreviations used in the present document are listed in 3GPP TR 2L905 [1]. 

For the purposes of the present document, the following abbreviations apply: 

BCSM Basic Call State Model 

CAMEL Customized Applications for Mobile network Enhanced Logic 

DP Detection Point 

DTN Deflected To Number 

D-CSI Dialled Services CAMEL Subscription Information 

EDP Event Detection Point 

FTN Forwarded To Number 

GMLC Gateway MLC 

GMSC Gateway MSC 

GPRS General Packet Radio Service 

gprsSSF GPRS Service Switching Function 

GPRS-CSI GPRS CAMEL Subscription Information 

gsmSCF GSM Service Control Function 

gsmSRF GSM Specialised Resource Function 

gsmSSF GSM Service Switching Function 

HLR Home Location Register 

HPLMN Home PLMN 

IE Information Element 

IF Information Flow 

IP Intelligent Peripheral 

IPLMN Interrogating PLMN 

LCS Location Services 

LSA Localised Service Area 

M-CSI Mobility Management event Notification CAMEL Subscription Information 

MF Mobile Forwarding 

MLC Mobile Location Centre 

MO Mobile Originating 

MSC Mobile service Switching Centre 

MT Mobile Terminating in GMSC 

N-CSI Network CAMEL Service Information 

NA North American 

NNI Network Node Interface 

0-BCSM Originating Basic Call State Model 

O-CSI Originating CAMEL Subscription Information 

ODB Operator Determined Barring 

OSS Operator Specific Service 

PDP Packet Data Protocol 

PIC Point In Call 

PLMN Public Land Mobile Network 
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SGSN Serving GPRS Support Node 

SLPI Service Logic Program Instance 

SMF Service Management Function 

SMLC Serving MLC 

SMS-CSI Short Message Service CAMEL Subscription Information 

SS-CSI Supplementary Service Notification CAMEL Subscription Information 

T-BCSM Terminating Basic Call State Model 

T-CSI Terminating CAMEL Subscription Information (in the GMSC) 

TDP Trigger Detection Point 

TPDU Transfer Protocol Data Unit 

TIF-CSI Translation Information Flag 

U-CSI USSD CAMEL Subscription Information 

UG-CSI USSD General CAMEL Service Information 

UNI User Network Interface 

VLR Visitor Location Register 

VPLMN Visited PLMN 

VT Mobile Terminating in VMSC 

VT-CSI VMSC Terminating CAMEL Subscription Information 



Circuit switched Call Control 



4.1 



Architecture 



4.1 .1 Functional Entities usecd for CAMEL 

This clause describes the functional architecture needed to support CAMEL. Also the additions needed to the basic 
GSM functionality are described. Figure 4. 1 shows the functional entities involved in calls requiring CAMEL support. 
The architecture is applicable to the third phase of CAMEL. 
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Figure 4.1 : Functional architecture for support of CAMEL 



£75/ 



3GPP TS 23.078 version 3.1 0.0 Release 1 999 24 ETSI TS 1 23 078 V3.1 0.0 (2001 -09) 

HLR: For subscribers requiring CAMEL support, the HLR stores the information relevant to the current subscription 
regarding O-CSI, D-CSI, T-CSI, VT-CSI and TIF-CSI. The O-CSl is sent to the VLR at Location Update, on data 
restoration or if the O-CSI is updated by administrative action. The D-CSI is sent to the VLR at Location Update, on 
data restoration or if the D-CSI is updated by administrative action. The VT-CSI is sent to the VLR at Location Update, 
on data restoration or if the VT-CSI is updated by administrative action. The O/T-CSI is sent to the GMSC when the 
HLR responds to a request for routeing information. 

GMSC: When processing the calls for subscribers requiring CAMEL support, the GMSC receives an O/T-CSI from the 
HLR, indicating the GMSC to request instructions from the gsmSSF. The GMSC monitors on request the call states 
(events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution of the 
call in the GMSC. 

MSC: When processing the calls for subscribers requiring CAMEL support, the MSC receives an O-CSI and / or VT- 
CSI from the VLR indicating the MSC to request instructions from the gsmSSF. The MSC monitors on request the call 
states (events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution 
of the call in the MSC. 

VLR: The VLR stores the O-CSI, VT-CSI and TIF-CSI as a part of the subscriber data for subscribers roaming in the 
VLR area. 

gsmSSF: see clause 3.1. 

gsmSCF: see clause 3.L 

gsmSRF: see clause 3.1. 

4.1 .2 Interfaces defined for CAMEL 

This clause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific to 
CAMEL. 

4.1.2.1 HLR - VLR interface 

This interface is used to send the CAMEL related subscriber data to the visited PLMN and for provision of MSRN. The 
interface is also used to retrieve subscriber status and location information of the mobile subscriber or to indicate 
suppression of announcement for a CAMEL service. 

4.1 .2.2 GMSC - HLR interface 

This interface is used at terminating calls to exchange routeing information, subscriber status, location information, 
subscription information and suppression of announcements. The O/T-CSI that is passed to the IPLMN is sent over this 
interface. 

4.1 .2.3 GMSC - gsmSSF interface 

This is an internal interface. The interface is described in the specification to make it easier to understand the handling 
of DPs (arming/disarming of DPs, DP processing etc.). 

4.1 .2.4 gsmSSF - gsmSCF interface 

This interface is used by the gsmSCF to control a call in a certain gsmSSF and to request the gsmSSF to establish a 
connection with a gsmSRF. Relationships on this interface are opened as a result of the gsmSSF sending a request for 
instructions to the gsmSCF. 

4.1 .2.5 MSC - gsmSSF interface 

This is an internal interface. The interface is described in the specification to make it easier to understand the handling 
of DPs (arming/disarming of DPs, DP processing etc.). 
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4.1 .2.6 gsmSCF - HLR interface 

This interface is used by the gsmSCF to request information from the HLR. As a network operator option the HLR may 
refuse to provide the information requested by the gsmSCF. 

4.1 .2.7 gsmSCF - gsmSRF interface 

This interface is used by the gsmSCF to instruct the gsmSRF to play tones/announcements to the users. 

4.1 .2.8 GIVISC - IVISC interface 

This interface is used to transfer control of a call from a VMSC back to a GMSC for optimal routeing. 

4.2 Detection Points (DPs) 
4.2.1 Definition and description 

Certain basic call events may be visible to the GSM Service Control Function (gsmSCF). The DPs are the points in call 
at which these events are detected. The DPs for Mobile Originated Calls and Mobile Terminated Calls are described in 
clauses 4.4.2 and 4.4.3. 

A DP can be armed in order to notify the gsmSCF that the DP was encountered, and potentially to allow the gsmSCF to 
influence subsequent handling of the call. If the DP is not armed, the processing entity continues the processing without 
gsmSCF involvement. 

Three different types of DPs are identified: 

Trigger Detection Point - Request (TDP-R). 

This detection point is statically armed and initiates a CAMEL control relationship when encountered and there 
is no existing relationship due to the same CSI. Processing is suspended when the DP is encountered. 

Event Detection Point - Request (EDP-R). 

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is 
suspended when encountering the DP and the gsmSSF waits for instructions from the gsmSCF. 

- Event Detection Point - Notification (EDP-N). 

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is not 
suspended when encountering the DP. 

The DPs are characterized in the following clauses. 

4.2.1.1 Arming/disarming mechanism 

The mechanism by which the DP is armed. A DP may be statically armed or dynamically armed. 

The following arming rules apply: 

DP for mobile terminating call handling is statically armed in GMSC as result of T-CSI delivery from HLR. DP 
for mobile terminating call handling is statically armed in VMSC as result of VT-CSI delivery from VLR. DP 
for forwarding leg handling is statically armed in GMSC as result of O-CSI delivery from HLR. DP for mobile 
originating call or forwarded leg handling is statically armed in VMSC as result of O-CSI delivery from VLR. 

A DP is dynamically armed by the gsmSCF within the context of a CAMEL control relationship (between the 
gsmSSF and the gsmSCF). 

The following disarming rules apply: 

- A statically armed DP is disarmed when a O-CSI, T-CSI or VT-CSI is withdrawn in the HLR. Only TDP-Rs can 
be disarmed using this mechanism. 



£75/ 



3GPP TS 23.078 version 3.1 0.0 Release 1 999 26 ETSI TS 1 23 078 V3.1 0.0 (2001 -09) 

If an armed EDP is met, then it is disarmed. 

If an EDP is met that causes the release of the related leg, then all EDPs related to that leg are disarmed. 

If a call is released, then all EDPs related to that call are disarmed. 

If an EDP is met, then other EDPS are disarmed, in accordance with the implicit disarming rule table 
(see clause 4.4.4). 

If an EDP is armed, it can be explicitly disarmed by the gsmSCF by means of the RequestReportBCSMEvent 
information flow. 

4.2.1.2 Criteria 

Criteria are the conditions that must be met in order for the gsmSSF to request instructions from the gsmSCF. 

4.2.1 .2.1 Criteria at DP Collectedjnfo 

The criteria for an mobile originating call are checked in the originating MSC. 

The criteria for an mobile forwarded call are checked in the forwarding MSC. 

For early forwarded calls in the GMSC, the HLR may decide not to include the DP Collectedjnfo trigger criteria in the 
subscriber data sent to the GMSC if the trigger criteria for the call are not met. 

For optimally routed late forwarded calls, the MSC may decide not to include the DP Collected Info trigger criteria in 
the RCH message sent to the GMSC, if the trigger criteria for the call are not met. 

The following criteria are applicable for DP Collectedjnfo: 

Destination number triggering criterion: The HLR may store a list of up to 10 destination numbers and/or up to 3 
number lengths. There is no restriction on the nature of address. There is no restriction on the numbering plan 
indicator. This criterion may be defined to be either "enabling" or "inhibiting". 

Basic service triggering criterion: The HLR may store a list of up to 5 basic service codes, each of which may 
represent an individual basic service or a basic service group. Compound basic service group codes, as defined in 
3GPP TS 29.002 [4], are not allowed for conditional triggering. This list is a triggering list. 

Forwarding triggering criterion: The HLR may store an indicator that triggering shall occur only for a call which 
has been subject to GSM or CAMEL call forwarding. This criterion may be defined to be either "enabling" or 
"inhibiting". 

For MO calls, triggering at DP Collectedjnfo shall be strictly based on the number received over the access network. 
No service selection information, such as * and # digits, or carrier selection information, dialled by the subscriber, shall 
be removed from the number before conditional triggering check takes place. 

For MF calls at the VMSC, triggering at DP Collectedjnfo shall be strictly based on the number received over the 
access network (the Deflected-to-Number in case of Call Deflection), the Forwarded-to-Number retained in the VLR or 
the Destination Routing Address received in the Connect operation from SCF during a Terminating CAMEL Service at 
the VMSC. 

No service selection information or carrier selection information shall be removed from the number before conditional 
triggering check takes place. 

For MF calls at the GMSC, triggering at DP Collectedjnfo shall be strictly based on the Forwarded-to-Number 
received from HLR, on the Destination Routing Address received in the Connect operation from SCF during a 
Terminating CAMEL Service or on the Forwarded-to-Number received in the RCH message. 

No service selection information or carrier selection information shall be removed from the number before conditional 
triggering check takes place. 

One or more DP criteria may be applicable. All applicable triggering criteria must be satisfied before the dialogue is 
established with the gsmSCF. 
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If the destination number triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF 
if: 

the destination number matches one of the destination number strings defined in the list; or 

the length of the destination number matches one of the destination number lengths defined in the list. 

In this test the destination number matches one of the destination number strings in the list if: 

the nature of address of destination number is the same as the nature of address of the destination number string; 

the destination number is at least as long as the destination number string in the list; and 

all the digits in the destination number string in the list match the leading digits of the destination number. 

If the destination number triggering criterion is inhibiting, then the gsmSSF may establish a dialogue with the gsmSCF 
if: 

the destination number does not match any of the destination number strings defined in the list; and 

the length of the destination number does not match any of the destination number lengths defined in the list. 

In this test the destination number matches one of the destination number strings in the list if: 

the nature of address of destination number is the same as the nature of address of the destination number string; 

the destination number is at least as long as the destination number string in the list; and 

all the digits in the destination number string in the list match the leading digits of the destination number. 

The basic service triggering criterion is met if the basic service for the call matches a stored individual basic service 
code or is a member of the group defined by a stored basic service group code. For the purpose of this paragraph a 
general bearer service is a member of the corresponding bearer service group. 

If the forwarding triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF only if 
the call has been subject to CAMEL or GSM call forwarding. If the forwarding triggering criterion is inhibiting, then 
the gsmSSF may establish a dialogue with the gsmSCF only if the call has not been subject to CAMEL or GSM call 
forwarding. 

4.2.1 .2.2 Criteria at DP Analysedjnformation 

4.2.1.2.2.1 General 

The criteria for a mobile originating call are checked in the originating MSC. The criteria for a mobile forwarded call 
are checked in the forwarding MSC. 

For early forwarded calls in the GMSC, the HLR shall always include the trigger criteria in the subscriber data sent to 
the GMSC. Reason is that the HLR can not check the criteria applicable at DP Analysed Info, since the number that the 
criteria check shall be based on, may be modified by a Mobile Terminating or Mobile Forwarding Service Logic for this 
call. 

For optimally routed late forwarded calls, the MSC shall always include the trigger criteria in the RCH message sent to 
the GMSC. Reason is that the MSC can not check the criteria applicable at DP Analysed Info, since the number that the 
criteria check shall be based on, may be modified by a Mobile Terminating or Mobile Forwarding Service Logic for this 
call. 

The following criteria are applicable for DP Analysedjnformation: 

Destination number triggering criterion: The HLR may store a list of up to 10 destination numbers. There is no 
restriction on the nature of address. There is no restriction on the numbering plan indicator. 

For MO calls, triggering at DP Analysed_Info shall be based on the called party number received over the access 
network. 
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For MF calls at the VMSC, triggering at DP Analysed_Info shall be based on the number received over the access 
network (the Deflected-to -Number in case of Call Deflection), the Forwarded-to-Number retained in the VLR, or the 
Destination Routing Address in the Connect operation from the SCF during a Mobile Terminated or Mobile Forwarded 
CAMEL Service. 

For MF calls at the GMSC, triggering at DP Analysed_Info shall be based on the Forwarded-to-Number received from 
HLR, on the Destination Routing Address received in the Connect operation from SCF during a Mobile Terminated or 
Mobile Forwarded CAMEL Service, or on the Forwarded-to-Number received in the RCH message. 

4.2.1 .2.2.2 Removal of information significant to tine serving entity 

In order to decide whether triggering shall take place, the trigger criteria need to be compared with the address 
information. Before the comparison takes place the following information shall be removed from the destination 
address information: 

Operator specific service selection information that is recognised and treated locally in the serving entity. This 
shall not lead to a change of the type of number indicator of the address information. 

Carrier selection information. If the removal of carrier selection information also removes international or 
national (trunk) prefixes (depending on regulatory requirements), then the type of number indicator of the 
address information shall be changed to "international number" or "national (significant) number" respectively. 
Otherwise the type of number indicator shall remain unchanged. 

The address information in a subsequent Initial DP message at DP Analysed_Info shall not contain the removed 
information, however in the further call handling the serving entity shall invoke the requested services (e.g. carrier 
selection). 

4.2.1.2.2.3 Number comparison 

The following procedure shall be performed for the comparison of the destination number triggering criterion and the 
address information in the given order. 

1 . The numbering plan indicators of both numbers are ignored. 

2. The type of number/nature of address indicators of both numbers are compared. If there is a match of the type of 
number indicator, then the check shall be performed by comparing the digits as defined in step 6. If there is no 
match of the type of number the comparison procedure shall continue as follows. 

3. If there are other type of number/nature of address indicators present than "unknown", "national (significant) 
number" or "international number" then the destination number does not match the destination number triggering 
criterion. Otherwise the comparison procedure shall continue as follows. 

4. If there is a number with type of number/nature of address "unknown" this number shall be translated based on 
the numbering plan of the serving entity in either of the following ways: 

if the leading digits refer to an international prefix, those digits shall be removed and the type of 
number/nature of address shall be set to "international number". 

if the leading digits refer to a national (trunk) prefix, those digits shall be removed and the type of 
number/nature of address shall be set to "national (significant) number". 

If the leading digits refer neither to an international prefix nor to a national (trunk) prefix, then the destination 
number does not match the destination number triggering criterion. 

If there is a match of the type of number/nature of address indicator after this number modification, then the 
check shall be performed by comparing the digits as defined in step 6, otherwise the comparison procedure shall 
continue as follows. 

5. If there is a number with type of number/nature of address "national (significant) number" this number shall be 
translated based on the numbering plan of the serving entity to international format by adding the country code 
of the serving entity to the number string. After this modification both numbers shall be in international format 
and shall be checked by comparing the digits as defined in step 6. 



£75/ 



3GPP TS 23.078 version 3.1 0.0 Release 1 999 29 ETSI TS 1 23 078 V3.1 0.0 (2001 -09) 

6 If the number digits of the address information are compared with the number digits of the destination number 
triggering criterion, then there is a match if: 

the destination number is at least as long as the destination number string of the destination number 
triggering criterion, and 

all the digits in the destination number string of the destination number triggering criterion match the leading 
digits of the destination number. 

The check described in this clause shall be repeated for every number contained in the destination number triggering 
criterion of the D-CSI until a match is recognised and DP Analysed_Info is triggered, or until all the destination 
numbers have been checked without a match being recognised. In the latter case DP Analysed_Info is not triggered. 

The procedures for the destination number triggering criterion check for the N-CSI are network specific. 

The modifications of the address information described in this clause shall be only be done for comparison purposes, 
i.e. they shall not affect the format of the destination address information sent in the Initial DP message. 

4.2.1 .2.3 Criteria at DP Route_Select_Failure 

The HLR may store a list of up to 5 cause values. 

The criteria for a mobile originating call are checked in the originating MSC. The criteria for a mobile forwarded call 
are checked in the forwarding MSC. 

For early forwarded calls in the GMSC, the HLR shall always include the trigger criteria in the subscriber data sent to 
the GMSC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause code is not 
known at the time of sending the O-CSI to the GMSC. 

For optimally routed late forwarded calls, the MSC shall always include the trigger criteria in the RCH message sent to 
the GMSC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause code is not 
known at the time of sending the O-CSI to the GMSC. 

The following criteria are applicable for DP Route_Select_Failure: 

Release cause code. 

The trigger criteria are met if the cause code received from ISUP is equal to at least one of the cause codes in the trigger 
criteria list. 

If a 0-BCSM was already invoked and there is a relationship with the gsmSCF at that moment, then no additional 
relationship shall be initiated. 

4.2.1 .2.4 Criteria at DP Terminating_Attempt_Authorised 

The HLR may store a list of up to 5 basic service codes, each of which may represent an individual basic service or a 
basic service group. Compound basic service group codes, as defined in 3GPP TS 29.002 [4], are not allowed for 
conditional triggering. This list is a triggering list. 

The criteria for DP Terminating_Attempt_Authorised are checked in the HLR for the GMSC or in the VLR for the 
MSC. The HLR shall include the information for this TDP in the CAMEL subscription information sent to the GMSC 
only if the criteria are met. The VLR shall include the information for this TDP in the CAMEL subscription information 
sent to the MSC only if the criteria are met. 

The basic service criterion is met if the basic service for the call matches a stored individual basic service code or is a 
member of the group defined by a stored basic service group code. For the purpose of this paragraph a general bearer 
service is a member of the corresponding bearer service group. 

4.2.1 .2.5 Criteria at DP T_Busy and T_No_Answer 

The HLR may store a list of up to 5 cause values. 

The criteria for a mobile terminating call are checked in the GMSC or in MSC. 
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For mobile terminating calls in the GMSC, the HLR shall include the trigger criteria in the subscriber data sent to the 
GMSC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause code is not 
known at the time of sending the T-CSI to the GMSC. 

If SRI-Ack includes the Not Reachable FTN, then HLR may decide not to include the trigger criteria, if the HLR has 
identified that T-CSI includes DP T_Busy with cause code Not Reachable. 

If SRI-Ack includes the Not Reachable FTN and also T-CSI, including DP T_Busy with cause code, then the not 
reachable condition shall be mapped to an ISUP release code, which shall be used for triggering check. 

For Mobile terminating calls in the VMSC, the trigger criteria are received in the VT-CSI from the HLR in Insert 
Subscriber Data IF. The triggering is based on the ISUP release cause code (call set up result). 

The following criteria are applicable for DP T_Busy and T_No_Answer: 

Release cause code. 

The trigger criteria are met if the cause code received from ISUP or MAP is equal to at least one of the cause codes in 
the trigger criteria list. 

If trigger criteria are satisfied, either in GMSC or VMSC, then the corresponding Service Logic shall be invoked. 
If a T-BCSM was already invoked and there is a relationship with the gsmSCF at that moment, then no additional 
relationship shall be initiated. 

When a RCH message is received in the GMSC and the subscriber has T-CSI then the forwarding reason in the RCH 
message shall be used to perform trigger criteria check for DP T_Busy or DP T_No_Answer. If a match is found, then 
the corresponding Service Logic shall be invoked. 

If a T-BCSM was already invoked and there is a relationship with the gsmSCF at that moment, then no additional 
relationship shall be initiated. 

Table 4.1 : Mapping of Send Info For Incoming Call (SIFIC) response, Send Routeing Info Ack 
(SRI-Ack) or Resume Call Handling (RCH) to ISUP release causes for triggering criteria check 



SIFIC response / SRI-Ack / RCH 
"forwarding reason" 


ISUP release cause number 


ISUP release cause name 


MS not reachable 


20 


Subscriber absent 


MS Busy 


17 


User busy 


Call deflection (note) 


21 


Call rejected 


No reply 


19 


No answer from user (user alerted) 


NOTE: Call Deflection is used only in the RCH operation, and in the Visited MSC. The same code point in the 
SIFIC response indicates CPU. However, the CPU invocation in the GMSC triggers in the 
Terminating Attempt Authorised DP; thus the reason code mapping is not needed in the CPU case. 



4.2.1.3 



Relationship 



Given that an armed DP was encountered, the gsmSSF provides an information flow via the already established 
relationship with the gsmSCF. 

A relationship between the gsmSSF and the gsmSCF for the purpose of operator specific service processing is 
considered to be a CAMEL relationship. There are two types of CAMEL relationships: 

A CAMEL control relationship if the gsmSCF is able to influence the call processing via the relationship. 

A CAMEL monitor relationship if the gsmSCF is not able to influence the call processing via the relationship. 

4.2.2 DP processing rules 

The gsmSSF shall apply the following set of rules during DP processing to ensure a single point of control: 

EDPs are disarmed by the gsmSSF as they are encountered and reported to the gsmSCF, when the occurrence of 
another EDP causes the implicit disarming of the EDP or when the leg clears. 
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A control relationship persists as long as there is 1 or more EDP-R armed for this portion of the call or if the 
gsmSSF is in any state except Monitoring or Idle. 

A control relationship changes to a monitor relationship if the control relationship does not persist and: 

1 or more EDP-N armed; or 

1 or more Call information Report outstanding; or 

an Apply Charging Report outstanding. 

A control relationship terminates if it does not persist and does not change to a monitor relationship. A monitor 
relationship terminates if there are neither EDP-Ns armed nor reports outstanding or if the call clears. 

4.3 Description of CAMEL Subscriber Data 

4.3.1 Originating CAIVIEL Subscription Information (0-CSI) 

This clause defines the contents of the Originating CAMEL Subscription Information. 

4.3.1.1 TDPList 

The TDP List indicates on which detection point triggering shall take place. 

The following trigger detection points are possible: DP Collectedjnfo and DP Route_Select_Failure. 

4.3.1.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used 
for routeing. Different gsmSCF addresses may be associated to different TDPs. 

4.3.1.3 Service Key 

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different 
TDPs. 

4.3.1.4 Default Call Handling 

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the 
gsmSSF to gsmSCF dialogue or in case the call is submitted to call gapping in the gsmSSF. A default call handling 
shall be associated to each Service Key. 

4.3.1.5 DP criteria 

The DP criteria indicate whether the gsmSSF shall request the gsmSCF for instructions. 

4.3.1 .6 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. 

The HLR shall not include in a CSI which it sends to a VLR or GMSC any data for a CAMEL phase later than that 
which the CAMEL capability handling indicates. E.g. if the CAMEL Capability Handling indicates CAMEL phase 1 
then the HLR shall not send triggering criteria to the VLR. Different CSIs may contain different values of CAMEL 
Capability Handling. 

NOTE: If CAMEL is not supported or if a lower phase of CAMEL is supported in the VLR, the HLR can decide 
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling 
(eventually support of a lower version of CSI). 
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4.3.1.7 CSI State 

The CSI state indicates whether the O-CSI is active or not. 

4.3.1.8 Notification flag 

The notification flag indicates whether the change of the O-CSI shall trigger Notification on Change of Subscriber Data. 

4.3.2 Dialled Service CAMEL Subscription Information (D-CSI) 

This clause defines the contents of the Dialled Service CAMEL Subscription Information. 

4.3.2.1 DP criteria 

The DP criteria indicate whether the gsmSSF shall request the gsmSCF for instructions. 

4.3.2.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used 
for routeing. 

For the D-CSI a gsmSCF address shall be associated to each DP criterion. 

4.3.2.3 Service Key 

The Service Key identifies to the gsmSCF the service logic. 

For the D-CSI a Service Key shall be associated to each DP criteria. 

4.3.2.4 Default Call Handling 

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the 
gsmSSF to gsmSCF dialogue or in case the call is submitted to call gapping in the gsmSSF. A default call handling 
shall be associated to each DP criteria. 

4.3.2.5 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. It shall 
indicate CAMEL phase 3. 

NOTE: If CAMEL is not supported or if a lower phase of CAMEL is supported in the VLR, the HLR can decide 
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling 
(eventually support of a lower version of CSI). 

4.3.2.6 CSI state 

The CSI state indicates whether the D-CSI is active or not. 

4.3.2.7 Notification flag 

The notification flag indicates whether changes of the D-CSI shall trigger the Notification on Change of Subscriber 
Data. 

4.3.3 Network Service CAMEL Subscription Information (N-CSI) 

The N-CSI identifies services offered on a per-network basis by the serving PLMN operator for all subscribers. This 
CSI shall be stored in MSC. 
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4.3.4 Terminating CAMEL Subscription Information (in tine GMSC) (T-CSI) 

This clause defines the contents of the Terminating CAMEL Subscription Information. 

4.3.4.1 TDP List 

The TDP List indicates on which detection point triggering shall take place. 

The following trigger detection points are possible: DP Terminating_Attempt_Authorised, DP T_Busy, and 
DP T_No_Answer. 

4.3.4.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used 
for routeing. Different gsmSCF addresses may be associated to different TDPs. 

4.3.4.3 Service Key 

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different 
TDPs. 

4.3.4.4 Default Call Handling 

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the 
gsmSSF to gsmSCF dialogue or in case the call is submitted to call gapping in the gsmSSF. A default call handling 
shall be associated to each Service Key. 

4.3.4.5 DP criteria 

The DP criteria indicate whether the gsmSSF shall request the gsmSCF for instructions. 

4.3.4.6 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. 

The HLR shall not include in a CSI which it sends to a GMSC any data for a CAMEL phase later than that which the 
CAMEL capability handling indicates. Different CSIs may contain different values of CAMEL Capability Handling. 

NOTE: If CAMEL is not supported or if a lower phase of CAMEL is supported in the GMSC, the HLR can 
decide on a subscriber basis to apply ODB, perform normal call handling or perform operator specific 
handling (e.g. support of a lower version of CSI). 

4.3.4.7 CSI state 

The CSI state indicates whether the T-CSI is active or not. 

4.3.4.8 Notification flag 

The notification flag indicates whether the change of the T-CSl shall trigger Notification on Change of Subscriber Data 
or not. 

4.3.5 VMSC Terminating CAMEL Subscription Information (VT-CSI) 

This clause defines the contents of the Terminating CAMEL Subscription Information for the VMSC. 

4.3.5.1 TDP List 

The TDP List indicates on which detection point triggering shall take place. 
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The following trigger detection points are possible: DP Terminating_Attempt_Authorised, DP T_Busy, and 
DP T_No_Answer. 

4.3.5.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used 
for routeing. Different gsmSCF addresses may be associated to different TDPs. 

4.3.5.3 Service Key 

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different 
TDPs. 

4.3.5.4 Default Call Handling 

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the 
gsmSSF to gsmSCF dialogue or in case the call is submitted to call gapping in the gsmSSF. A default call handling 
shall be associated to each Service Key. 

4.3.5.5 DP criteria 

The DP criteria indicate whether the gsmSSF shall request the gsmSCF for instructions. 

4.3.5.6 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. 

The HLR shall not include in a CSI which it sends to a VLR any data for a CAMEL phase later than that which the 
CAMEL capability handling indicates. 

NOTE: If CAMEL is not supported or if a lower phase of CAMEL is supported in the VLR, the HLR can decide 
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling 
(eventually support of a lower version of CSI). 

4.3.5.7 CSI state 

The CSI state indicates whether the VT-CSI is active or not. 

4.3.5.8 Notification flag 

The notification flag indicates whether the change of the VT-CSI shall trigger Notification on Change of Subscriber 
Data or not. 

4.3.6 Other CAMEL data 

4.3.6.1 Location information/Subscriber state Interrogation 

This data indicates whether additional subscriber information shall be sent to the GMSC as part of the terminating call 
handling. 

An indication that the HLR shall send the location information of the called subscriber. 

An indication that the HLR shall send the subscriber state of the called subscriber. 
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4.3.6.2 Translation Information Flag CAMEL Subscription Information (TIF-CSI) 

4.3.6.2.1 Translation Information Flag 

The TIF-CSI in the CAMEL Subscriber data indicates: 

when the subscriber registers a forwarded-to number, that the HLR shall not attempt to perform any translation, 
number format checks, prohibited FTN checks or call barring checks, (see 3GPP TS 23.082 [27]). 

when the subscriber invokes the Call Deflection supplementary service, that the VLR shall not attempt to 
perform any translation, number format checks, prohibited DTN checks, call barring checks, (see 3GPP 
TS 23.072 [35]). 

4.3.6.2.2 Notification flag 

The notification flag indicates whether the change of the TIF-CSI is notified to the gsmSCF or not. 

4.3.6.3 gsmSCF address list for CSI 

The gsmSCF address list for CSI indicates a list of gsmSCF addresses to which Notification on Change of Subscriber 
Data is to be sent. This list is common to all CSI. 

4.4 Description of CAIVIEL BCSIVIs 
4.4.1 General Handling 

The BCSM is used to describe the actions in an MSC/GMSC/VMSC during originating, forwarded or terminating calls. 

The BCSM identifies the points in basic call processing when Operator Specific Service (OSS) logic instances 
(accessed through the gsmSCF) are permitted to interact with basic call control capabilities. 

Figure 4.2 shows the components that have been identified to describe a BCSM. 

Transition 



DP 



Point In Call (PIC) 



Figure 4.2: BCSM Components 

4.4.2 Originating Basic Call State IVIodel (O-BCSIVI) 
4.4.2.1 Description of 0-BCSM 

The O-BCSM is used to describe the actions in an MSC during originating (MSC) or forwarded (MSC or GMSC) calls. 

When encountering a DP the O-BCSM processing is suspended at the DP and the MSC/GMSC indicates this to the 
gsmSSF which determines what action, if any, shall be taken in case the DP is armed. 
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NOTE: The 0_Busy DP includes also the 'not reachable' case. 

Figure 4.3: Originating BCSIVI for CAIUIEL 

The following table defines the different DPs which apply to mobile originating and forwarded calls. 
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Table 4.2: Description of O-BCSIUI DPs in the IVISC 



CAMEL Detection Point: 


DP Type 


Description: 


DP Collected Info 


TDP-R 


Indication that the 0-CSI is analysed. 


DP Analysed Information 


TDP-R (note 2) 


Availability of routeing address and nature of address. 


DP Route_Select_Failure 


TDP-R (note 3), 
EDP-N, EDP-R 


Indication that the call establishment failed. 


DP 0_Busy 


EDP-N, EDP-R 


Indication that: 

- a busy indication is received from the terminating 
party, 

- a not reachable event is determined upon a cause 
IE in the ISUP release message. 


DP 0_No_Answer 


EDP-N, EDP-R 


Indication that: 

- an application timer associated with the 
0_No_Answer DP expires, 

- a no answer event is determined upon a cause IE 
in the ISUP release message. 


DP 0_Answer 


EDP-N, EDP-R 


Indication that the call is accepted and answered by 
the terminating party. 


DP 0_Disconnect 


EDP-N, EDP-R 


A disconnect indication is received from the originating 
party or from the terminating party. 


DP 0_Abandon 


EDP-N, EDP-R 


Indication that a disconnect indication is received from 
the originating party during the call establishment 
procedure. 


NOTE 1 : The DPs are defined in ITU-T Recommendation Q.1224 [30]. 

NOTE 2: For TDP-R Analysedjnformation new relationship to gsmSCF is opened. 

NOTE 3: DP Route_Select_Failure shall be reported as TDP-R when there is no relationship to 

gsmSCF. If a relationship to gsmSCF is already open, it shall be reported as EDP-R or EDP- 

N if armed so. 



4.4.2.1.1 



Description of the call model (PICs) 



This clause describes the call model for originating and forwarded calls. For each PIC a description can be found of the 
entry events, functions and exit events. 

It should be noted that although the names used for PICs match those used in ITU-T Recommendation Q.1224 [30] the 
specific descriptions differ. 



4.4.2.1.1.1 
Entry events: 



0_Null & Authorise_Origination_Attempt_Collect_lnfo 



Disconnection and clearing of a previous call (DP 0_Disconnect) or default handling of exceptions by 
gsmSSF/(G)MSC completed. 

Abandon event is reported from Analysejnformation or Routing and Alerting PIC. 

Exception event is reported. 



Actions: 



Interface is idled. 

Originating call: SETUP message containing the dialled number is received from MS. 

Originating call: The supplementary service "barring of all outgoing calls" is checked and invoked if necessary. 

Originating call: The ODB category "barring of all outgoing calls" is checked and ODB is invoked if necessary. 

NOTE: the ODB category "barring of all outgoing calls when roaming" causes the HLR to send the category 
"barring of all outgoing call" if the VLR is not in the HPLMN. 

Originating call: CUG checks done in the originating MSC/VLR are performed. 

Information being analysed e.g., O-CSI is analysed. 
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Exit events: 

- Originating CSI is analysed. 

An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the 
PIC processing, the exception event is not visible because there is no corresponding DP. Example exception 
condition: Calling party abandons call. 

4.4.2.1.1.2 Analysejnformation 
Entry events: 

- Originating CSI is analysed. (DP Collected Info). 

New routeing information is received when Busy event (DP 0_Busy), Route Select Failure event 

(DP Route_Select_Failure), Not Reachable event (DP 0_Busy) or No Answer event (DP 0_No_Answer) is 

reported from Routing and Alerting PIC. 

New routeing information is received when Disconnect event is reported from 0_Active PIC. 
Actions: 

Compare the called party number with the dialled services information. 
Exit events: 

Availability of routeing address and nature of address. (DP Analysed_Information). 

An exception condition is encountered (e.g. wrong number)- this leads to the 0_Exception PIC. 

Calling party abandons the call- this leads to the 0_Abandon DP. 

4.4.2.1.1.3 Routing & Alerting 
Entry events: 

- Availability of routeing address and nature of address. (DP Analysed_Information). 
Actions: 

Information is being analysed and/or translated according to dialling plan to determine routeing address. 

Routeing address being interpreted. 

Originating call: Outgoing barring services and ODB categories not already applied are checked and invoked if 
necessary. 

Call is being processed by the terminating half BCSM. Continued processing of call setup (e.g., ringing) is 
taking place. Waiting for indication from terminating half BCSM that the call has been answered by terminating 
party. 

Exit events: 

Indication from the terminating half BCSM that the call is accepted and answered by terminating party. 
(DP 0_Answer) 

An exception condition is encountered - this leads to the 0_Exception PIC. 

Calling party abandons the call- this leads to the 0_Abandon DP. 

A busy indication is received from the terminating party - this leads to the 0_Busy DP. 

A not reachable indication is received from the terminating party - this leads to the 0_Busy DP. 

Attempt to select the route for the call fails - this leads to the Route_Select_Failure DP. 

If the no reply timer expires and DP 0_No_Answer is armed - this leads to the 0_No_Answer DP. 
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4.4.2.1.1.4 0_Active 

Entry events: 

Indication from the terminating half BCSM that the call is accepted and answered by the terminating party. 
(DP 0_Answer) 

Actions: 

Connection established between originating party and terminating party. Call supervision is provided. 

- Call release is awaited. 

Exit events: 

A disconnection indication is received from the originating party, or received from the terminating party via the 
terminating half BCSM. (DP - ©.Disconnect). 

An exception condition is encountered. 

4.4.2.1.1.5 0_Exception 

Entry events: 

An exception condition is encountered. In addition to specific examples listed above, exception events include 
any type of failure, which means that the normal exit events for a PIC can not be met. 

Actions: 

Default handling of the exception condition is being provided. This includes general actions necessary to ensure 
that no resources remain inappropriately allocated such as: 

If any relationship exists between the gsmSSF and the gsmSCF, the gsmSSF shall send an error information 
flow closing the relationships and indicating that any outstanding call handling instructions will not run to 
completion. 

The (G)MSC/gsmSSF should make use of vendor-specific procedures to ensure release of resources within 
the (G)MSC/gsmSSF, so that line, trunk and other resources are made available for new calls. 

Exit events: 

Default handling of the exception condition by gsmSSF/(G)MSC completed. 

4.4.3 Terminating Basic Call State Model (T-BCSM) 
4.4.3.1 Description of T-BCSM 

The T-BCSM is used to describe the actions in a GMSC and in a VMSC during terminating calls. 

When encountering a DP the T-BCSM processing is suspended at the DP and the GMSC / VMSC indicates this to the 
gsmSSF which determines what action, if any, shall be taken in case the DP is armed. 
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Figure 4.4: T-BCSM in the GIVISC / VIVISC 

In the following table the different DPs (in the T-BCSM) are described. 

Table 4.3: Description of T-BCSM DPs in the GMSC / VMSC 



CAMEL Detection Point: 


DP Type 


Description: 


DP Terminating_Attempt_ 
Authorised 


TDP-R 


Indication that the T-CSI / VT_CSI is analysed. 


DP T_Busy 


TDP-R (note 2), 
EDP-N, EDP-R 


Indication that: 

- a busy indication is received from the destination 
exchange, 

- Busy event is determined in the visited MSC, 

- Not reachable or call establishment failure event is 
determined from the HLR response or upon a 
cause IE in the ISUP release message. 


DP T_No_Answer 


TDP-R (note 2), 
EDP-N, EDP-R 


Indication that an application timer associated with 
the T No Answer DP expires. 


DP T Answer 


EDP-N, EDP-R 


Call is accepted and answered by terminating party. 


DP T_Disconnect 


EDP-N, EDP-R 


A disconnect indication is received from the 
terminating party or from the originating party. 


DP T_Abandon 


EDP-N, EDP-R 


A disconnect indication is received from the 
originating party during the call establishment 
procedure. 


NOTE 1 : The DPs are defined in ITU-T Recommendation Q.I 224 [30]. 

NOTE 2: DP T_No_Answer and DP T_Busy shall be reported as TDP-R when there is no relationship 

to gsmSCF. If a relationship to gsmSCF is already open, it shall be reported as EDP-R or 

EDP-N if armed so. 



4.4.3.1.1 



Description of the call model (PICs) 



This clause describes the call model for terminating calls in the GMSC and in the VMSC. For each PIC a description 
can be found of the entry events, functions, information available and exit events. 
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It should be noted that ahhough the names used for PICs match those used in ITU-T Recommendation Q.1224 [30] the 
specific descriptions differ. 

4.4.3.1.1.1 T_Null 

Entry events: 

Disconnection and clearing of a previous call (DP T_Disconnect) or default handling of exceptions by 
gsmSSF / GMSC / VMSC completed. 

Abandon event is reported from Terminating Call Handling PIC. 

Exception event is reported. 

Actions: 

Interface is idled. 

ISUPJAM is received, the appropriate information is analysed. 

Send_Routeing_Info information flow is sent to HLR in case of GMSC. 

Send_Info_For_Incoming_Call information flow is sent to VLR in case of VMSC. 

- In case of GMSC: 

The supplementary services "barring of all incoming calls" and "barring of incoming calls when roaming" are 
checked and invoked if necessary. 

The ODB categories "barring of all incoming calls" and "barring of incoming calls when roaming" are 
checked and ODB is invoked if necessary. 

The supplementary service "CUG" is checked and invoked if necessary. 

T-CSIA'^T-CSI is received and analysed. 

Exit events: 

Response is received from HLR / VLR and terminating CSI (if available) is analysed. 

An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the 
PIC processing, the exception event is not visible because there is no corresponding DP. 

Example exception condition is: 

- Calling party abandons call. 

4.4.3.1 .1 .2 Terminating Call Handling 

Entry events: 

Response is received from HLR / VLR and terminating CSI (if available) is analysed. 
(DP Terminating_Attempt_Authorised). 

New routeing information is received when Busy event (DP T_Busy) or No Answer event (DP T_No_Answer) 
is reported from Terminating Call Handling PIC. 

New routeing information is received when Disconnect event is reported from T_Active PIC. 

New routeing information is received when the terminating party not reachable is reported from Terminating 
Call Handling PIC. 

NOTE: The HLR may use MAP signalling to indicate to the GMSC before the call is extended to the destination 
VMSC that the terminating party is not reachable, or the destination VMSC may use telephony signalling 
to indicate to the GMSC after the call has been extended to the destination VMSC that the terminating 
party is not reachable. 
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Actions: 

The response from HLR / VLR is analysed. 

Routeing address and call type being interpreted. The next route or terminating access is being selected. 

The terminating party is being alerted. Waiting for the call to be answered by terminating party. 

The GSM supplementary service call forwarding is invoked if necessary. 
Exit events: 

Call is accepted and answered by terminating party. 

An exception condition is encountered - this leads to the T_Exception PIC. Example exception conditions: the 
call setup to the MSC/GMSC was not successful. 

Calling party abandons the call - this leads to the T_Abandon DP. 

The terminating access is busy in the VMSC or a busy indication is received from the destination exchange in 
the GMSC - this leads to the T_Busy DP. 

Not reachable event detected or failure of attempt to select the route for the terminating leg in GMSC or the MS 
cannot be reached in the VMSC - this leads to the T_Busy DP. 

If no reply timer expires and DP T_No_Answer is armed - this leads to the T_No_Answer DP. 

4.4.3.1.1.3 T_Active 
Entry events: 

Indication that the call is accepted and answered by the terminating party. (DP T_Answer). 
Actions: 

Connection established between originating party and terminating party. Call supervision is being provided. 

Call release is awaited. 

Exit events: 

A disconnection indication is received from the terminating party, or received from the originating party via the 
originating half BCSM. (DP T_Disconnect). 

An exception condition is encountered. In addition to specific examples listed above, exception events include 
any type of failure that means that the normal exit events for a PIC can not be met. 

4.4.3.1.1.4 T_Exception 

Entry events: 

An exception condition is encountered. In addition to specific examples listed above, exception events include 
any type of failure, which means that the normal exit events for PIC cannot be met. 



Actions: 



Default handling of the exception condition is being provided. This includes general actions necessary to ensure 
that no resources remain inappropriately allocated such as: 

If any relationship exists between the gsmSSF and the gsmSCF, the gsmSSF shall send an error information 
flow closing the relationships and indicating that any outstanding call handling instructions will not run to 
completion. 

The GMSC / VMSC / gsmSSF should make use of vendor-specific procedures to ensure release of resources 
within the GMSC / VMSC / gsmSSF, so that line, trunk and other resources are made available for new calls. 
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Exit events: 

Default handling of the exception condition by gsmSSF/GMSC completed. 

4.4.4 Rules for Implicit Disarming of Event Detection Points" 

The following tables give the rules for implicit disarming of event detection points. 

Implicit EDP disarming rules are specified in the tables below for Originating BCSM and respectively Terminating 
BCSM. Each table specifies which EDPs shall be disarmed (i.e. MonitorMode set to Transparent) if/when each EDP is 
encountered, irrespective of the EDP's MonitorMode (Transparent, Notify AndContinue, or Request). 

When EDP's armed with MonitorMode 'Request' (EDP-R's) are encountered, any implicit EDP disarming shall take 
place before reporting the EDP and transiting the gsmSSF to the WFI state (if not already suspended in the WFI state). 

If the BCSM has encountered DP 0/T_Answer then an originator release must be detected as a DP 0/T_Disconnect. 

NOTE: The rules are designed for use in a Single Point of Control configuration and may require further 

enhancements if they were to be used in a Multiple Points of Control configuration. Enhancements to 
these rules in order to cover all aspects of MPC will have to be catered for in the next CAMEL Phase. 

The table entry 'X' means that if one DP occurs (independently of arming and reporting to the gsmSCF) the marked one 
is implicitly disarmed. 

It shall be possible to rearm explicitly an implicitly disarmed DP, e.g. for follow on call. 

Table 4.4: Implicit disarmed DPs in the 0-BCSM 



Encountered DP 


Implicit disarmed DPs | 


DP4 


DPS 


DP 6 


DP 7 


DP 9 
Legl 


DP 9 
Leg2 


DP 10 


DP4 Route Select Failure 


X 


X 


X 


X 




X 




DP5 Busy 


X 


X 


X 


X 




X 




DP6 No Answer 


X 


X 


X 


X 




X 




DP7 Answer 


X 


X 


X 


X 






X 


DP9 Disconnect Legl 










X 




X 


DP9 Disconnect Leg2 


X 


X 


X 


X 




X 




DP10O Abandon 










X 




X 



Table 4.5: Implicit disarmed DPs in the T-BCSM 



Encountered DP 


Implicit disarmed DPs 


DP 13 


DP 14 


DP 15 


DP 17 
Legl 


DP 17 
Leg2 


DP 18 


DPI 31 Busy 


X 


X 


X 




X 




DPI 41 No Answer 


X 


X 


X 




X 




DPI 51 Answer 


X 


X 


X 






X 


DPI 71 Disconnect Legl 








X 




X 


DPI 71 Disconnect Leg2 


X 


X 


X 




X 




DPI 81 Abandon 








X 




X 



4.4.5 BCSM Modelling of Call Scenarios 



This clause describes how the BCSMs defined above are used to model GSM call scenarios. For each scenario the used 
and unused BCSMs involved in the call are shown. 

In some cases these models may have an allocation to physical nodes different from that shown. However, the physical 
separation of the logic functions shown shall not impact the modelling. This clause describes the call scenarios without 
optimal routeing. If optimal routeing is invoked the physical configurations may be different from those shown, but the 
modelling is not changed. 
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CAMEL may be applied simultaneously and independently for each GSM subscriber involved in a call. This is not 
shown in these scenarios. 

Subscribers other than those being served by CAMEL may be either PSTN subscribers, other GSM subscribers or any 
other addressable subscriber. 



4.4.5.1 



Mobile Originated Call 



For the call from A to B, an instance of the O-BCSM will be created in the MSC (labelled "O(A-B)"). If the A-party has 
an active O-CSI or D-CSI, or the MSC has an active N-CSI, and the trigger criteria, if present, are fulfilled, then a 
CAMEL control relationship with gsmSCF(l) shall be established. 



o 
o 



A-Party 




B-Party 



Figure 4.5: BCSM Scenario for lUlobile Originated Call 



4.4.5.2 



Mobile Terminated Call at the GMSC / VMSC 



For the call from A to B, an instance of the T-BCSM will be created in the GMSC (labelled "T(A-B)") and an instance 
of the T-BCSM will be created in the VMSC (labelled "T(A-B)"). 

If the B-party has an active T-CSI in the GMSC and the trigger criteria, if present, are fulfilled, then a CAMEL control 
relationship between the GMSC and the gsmSCF(l) shall be established. If the B-party has an active VT-CSI in the 
VMSC and the trigger criteria, if present, are fulfilled, then a CAMEL control relationship between the VMSC and the 
gsmSCF(2) shall be established. 

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two gsmSCF endpoints of the 
relationships are treated independently. 

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different entities. 
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CAMEL relationship 



CAMEL relationship 



A-Party 




B-Party 



4.4.5.3 



Figure 4.6: BCSM Scenario for IVIobile Terminated Calls at the GMSC / VMSC 



Call Forwarding at the GMSC / VMSC 



If the B-party has an active T-CSI in the GMSC or VT-CSI in the VMSC and the trigger criteria, if present, are fulfilled, 
then a CAMEL control relationship between the GMSC or VMSC and the gsmSCF(l) shall be established. 

Following processing at the GMSC / VMSC the call will be extended to the VMSC serving the B-party. This VMSC 
may be physically integrated with the GMSC. 

A new call leg to a "C" party shall be created if: 

a GSM call forwarding or call deflection supplementary service forwards the call to C. An instance of the O- 
BCSM O(B-C) will be created for the forwarding leg. If the B-party has an active O-CSI or D-CSI in the GMSC 
or VMSC, or the GMSC or VMSC has an active N-CSI, and the trigger criteria, if present, are fulfilled, then a 
CAMEL control relationship between the GMSC or VMSC and the gsmSCF(2) shall be established; or 

a CAMEL service in a control relationship with T(A-B) performs a CAMEL-based call forwarding by using a 
Connect information flow. An instance of the O-BCSM O(B-C) will be created for the forwarding leg. If the B- 
party has an active O-CSI or D-CSI in the GMSC or VMSC, or the GMSC or VMSC has an active N-CSI, and 
the trigger criteria, if present, are fulfilled, then a CAMEL control relationship between the GMSC or VMSC 
and the gsmSCF(2) shall be established. The O-CSI shall be used for the forwarding leg only if the last Connect 
operation includes the "O-CSI applicable" flag. 

The relationship with gsmSCF (1) and the relationship with gsmSCF(2) may exist simultaneously. The two 
relationships are treated independently at the GMSC. The instance of the BCSM T(A-B) and the instance of the BCSM 
O(B-C) are linked by an internal interface which is assumed to behave in a similar way to an ISUP interface. 

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities. 
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A- Party 



C-Party 




CAMEL relationship (1) 



Internal "ISUP- 
like" interface 




CAMEL relationship (2) 




o 
o 



B-Party 

"surrogate" 



Figure 4.7: BCSM Scenario for Call Forwarding at the GMSC / VMSC 



4.5 



Procedures for CAMEL 



The SDLs in the present document illustrate how CAMEL modifies the normal call handling. They do not attempt to 
show all the details of call handling in nodes that support CAMEL. Relevant parts of 3GPP TS 23.018 [3] apply in 
addition to these SDLs. For example, some inputs leading to unsuccessful call attempts are not shown on these 
diagrams - corresponding clauses in 3GPP TS 23.018 [3] apply. 

Note that in some SDL processes and procedures the Release message may be sent on both an access interface and an 
inter-switch interface. If the message is sent on a UNI, its effect is the same as a Release transaction message. 

The text in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the 
SDL diagrams. 

4.5.1 Overall SDL architecture 

The following diagram shows the overall architecture for the SDL diagrams. 
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gsraSCF 








CAP interface 






gsmSSF 


gsmSRF 




r CAP relay 
interface 




Internal ilitej-face 


Intem41 interface 


OCH.MSC 


Mobile 
Station 


A interface 


ISUP interface 


Destination 
exchange 

















Figure 4.8a: Outgoing case (gsmSSF relay) 



gsmSRF or 
Assisting SSP 



Mobile 
Station 



CAP inteifaeg" 



ISUP interface 



A interface 



gsmSCF 



CAP interface 



gsmSSF 



Internal interface 



OCH_MSC 



ISUP interface 



Destination 
exchange 



Figure 4.8b: Outgoing case (direct path gsmSCF to gsmSRF or assist with relay) 
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gsmSCF 



CAP interface 



gsmSRF 



CAP relay 
interface 



gsmSSF 



Internal interface Intem41 interface 



Originating 
exchange 



ISUP 
interface 



MT_GMSC 
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CAP relay 
interface 
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interface 
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Figure 4.8c: Terminating GIUISC case (gsmSSF relay) 



gsmSCF 



gsmSCF .^ 



CAP interface..--''' CAP interface 



CAP interface 
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Figure 4.8d: Terminating GMSC case (direct path gsmSCF to gsmSRF or assist with relay) 
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gsmSCF 



gsmSCF 



CAP intgrface 



CAP interfiice 



esmSRF 



CAP relay 
interface 



gsmSSF 



gsmSSF 



CAP relay 
interface 



gsmSRF 
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Originating 
exchange 
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interface 
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Internal ISUP 
interface 
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ISUP 

interface 
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exchange 



NOTE: The ICH_MSC may also be connected via an A interface to tlie terminating IVIobile Station. 
Figure 4.8e: Terminating VIUISC case (gsmSSF relay) 
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gsmSCF ,_ 



CAP interface..^-''' CAP interface 



CAP interfiice 



'"••CAP interface 
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Internal ISUP 
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ISUP interface 
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NOTE: The ICH_I\/ISC may also be connected via an A interface to the terminating IVIobile Station 

Figure 4.8f : Terminating VMSC case (direct path gsmSCF to gsmSRF or assist with relay) 
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Initiating 
MSC 



CAP relay 
interface 



Internal ilitejface 



ISUP interface 



gsraSCF 



CAP interface 



gsmSRF 



Assisting_gsmSSF 



Intem41 interface 



Assisting^MSC 



Figure 4.8g: Assisting case 



4.5.2 Handling of mobile originated calls 



4.5.2.1 



Handling of mobile originated calls in the originating MSC 



The functional behaviour of the originating VMSC is specified in 3GPP TS 23.018 [3]. The procedures specific to 
CAMEL are specified in this clause: 

- Procedure CAMEL_OCH_MSC_INIT; 

- Procedure CAMEL_OCH_MSC_ANSWER; 

- Procedure C AMEL_OCH_MSC 1 ; 

- Procedure CAMEL_OCH_MSC2; 

- Procedure C AMEL_OCH_MSC_DISC 1 ; 

- Procedure CAMEL_OCH_MSC_DISC2; 

- Procedure CAMEL_OCH_MSC_DISC3; 

- Procedure CAMEL_OCH_MSC_DISC4; 

- Procedure CAMEL_OCH_ETC; 

- Procedure CAMEL_OCH_CTR; 

- Procedure CAMEL_Start_TNRy; 

- Procedure CAMEL_Stop_TNRy; 

Procedure CAMEL_Store_Destination_Address; 

- Procedure CAMEL_Modify_CUG_Info; 

- Procedure CAMEL_N_CSI_CHECK_MSC. 
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NOTE: Procedure CAMEL_OCH_MSC_DISC3 applies to CAMEL Phase 1 only. 

The procedure Send_Access_Connect_If_Required is specified in 3GPP TS 23.018 [3]. 

The following paragraphs give details on the behaviour of the MSC in the procedure CAMEL_OCH_MSC_INIT, 
CAMEL_OCH_ETC, CAMEL_OCH_ANSWER and CAMEL_Store_Destination_Address. 

4.5.2.1 .1 Actions of the MSC on receipt of lnt_Error 

The MSC checks the default Call Handling parameter in the relevant CSI. 

If the default call handling is release call, a Release is sent to the MS and an Abort to the VLR. The MSC then releases 
all call resources and the procedure CAMEL_OCH_MSC_INIT ends. 

If the default call handling is continue call, the MSC continues processing without CAMEL support. It sends 
Send_Info_For_Ougoing_Call to the VLR and waits in state Wait_For_MO_Call_Result. 

4.5.2.1 .2 Actions of the MSC on receipt of lnt_Continue 

The MSC continues processing without any modification of call parameters. At DP_Analysed_Information it sends 
Send_Info_For_Ougoing_Call to the VLR and waits in state Wait_For_MO_Call_Result. 

4.5.2.1 .3 Actions of the MSC on receipt of lnt_Continue_With_Argument 

The MSC continues processing with modified call parameters. The MSC shall replace the call parameters by the 
information received in the Int_Continue_With_Argument message. Call parameters which are not included in the 
Int_Continue_With_Argument message are unchanged. 

Signalling limitations or regulatory requirements may require the Calling Party Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 

4.5.2.1 .4 Actions of the MSC on receipt of lnt_Connect 

The MSC continues processing with modified call parameters. The MSC shall transparently modify the call parameters 
with the received information. The MSC then sends a PROGRESS message to the MS. Call parameters which are not 
included in the Int_Connect message are unchanged. 

Signalling limitations or regulatory requirements may require the Calling Party Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 

The network signalling system shall indicate that this is an internal network number. 

At DP_Collected_Information the MSC sets the O-CSI suppression parameter. If D-CSI and N-CSI are not present, the 
MSC sends a Send Info For Outgoing Call to the VLR and waits in state Wait_For_MO_Call_Result. 

At DP_Analysed_Information it sets the D-CSI suppression parameter, sends a Send Info For Outgoing Call to the VLR 
and waits in state Wait_For_MO_Call_Result. 

4.5.2.1 .5 Actions of the MSC on receipt of lnt_Release_Call 

A Release is sent to the MS, an abort to the VLR and a Release is sent to the destination exchange. The release cause 
received in the Int_Release_Call is used. The MSC then releases all call resources and the procedure 
CAMEL_OCH_MSC_INIT ends. 

4.5.2.1 .6 Action of the MSC in procedure CAMEL_OCH_MSC_ANSWER 

If the MSC received a destination address from the GMSC in the ISUP Answer or Connect message, the MSC relays 
the destination address to the gsmSSF in the Int_DP_0_Answer message. 

NOTE 1 : The sending of e-parameters by the gsmSCF after receiving the DP_0_Answer indication may be to late. 
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NOTE 2: If the MO call is not subject to Basic OR, then the destination address is generated by the MSC. If the 

MO call is subject to Basic OR, the MSC will receive a destination address from the GMSC in the ISUP 
answer or connect message. 

4.5.2.1 .7 Action of the MSC in procedure CAMEL_OCH_ETC 

In procedure CAMEL_OCH_ETC (sheet 2) the MSC will remain in the Wait_For_Assisting_Answer state until it 
receives an ISUP Answer Message (ANM) or timeout occurs. This is to ensure that a call record is always generated for 
every successful establishment of a temporary connection to a gsmSRF, especially in the case where the connection is 
between PLMNs. 

NOTE: This means that it may not be possible to access an SRF which does not generate an ISUP Answer 

Message (ANM). 

If a Progress message is sent towards the MS the progress indicator shall indicate "In Band Information". 

4.5.2.1 .8 Action of the MSC in procedure CAMEL_Store_Destination_Address 

The Int_Store_DA message carries the value of the global variable Destination address and the parameters OR and 
Forwarding received in the procedure call. 
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Procedure CAMEL_MO_Dialled_Services 

/* Procedure in the MSC to ^"^^ 
process CAMEL dialled servicesi 
for mobile originated calls 7 



1(2) 



CAM 



EL_OCH 
MSC1 



Resufe--^ 


Yes 




^nnect? 
No 








Release 
transactior 




Reconnects 
True 



Results 
Pass 





Fail 



Fail 



/* Signals to/from the left are bx 
to/from the BSS; signals to/from 
the right are to/from the VLR. V 



CAMEL_ 
SDS MO INIT 




Abort 



'Set D-CSI 
suppression' 



CAMEL_ 
NDS MO INIT 




Abort 



False 



'Set 0-CSI 
suppression' 




Send Info Fbr 
Outgoing Calf 



Wait_For 

MO_CalL 
Result 




Figure 4.9a: Procedure CAMEL_MO_Dialled_Services (sheet 1) 
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Procedure CAMEL MO Dialled Services 



/* Procedure in the MSC to l_^ 
process CAMEL dialled servicesi 
for mobile originated calls 7 




Complete 
Call 



'Destination 

address := 

Called Party 

Number' 



Results 
Pass 




Wait_For 

MO_CalL 
Result 



Send Info 
ForOutgolf 
Call Nega 
Response 

lnt_0_Excep)ion 



Release 
transaction 



Result:: 
Fail 




2(2) 



/* Signals to/from the left are bx 
to/from the BSS; signals to/from 
the right are to/from the VLR. 7 



Release 
^transactiori 




Abort 



(:amel_och 

MSC DISC4 



Result:: 
Fail 




Figure 4.9b: Procedure CAMEL_MO_Dialled_Services (sheet 2) 
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Procedure CAMEL_OCH_MSC_INIT 

I \ 

/* Procedure in the MSC to perform_ _^ 
CAMEL handling for an outgoing 
call request 7 



Result:= 
pass 




Int error 



Result:: 
fail 




No 




CAMEL_ 
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/* Signals to/from the right are 
to/from the gsmSSF. 7 
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Result:: 
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Figure 4.10a: Procedure CAMEL_OCH_MSC_INIT (sheet 1) 
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Procedure CAMEL_OCH_MSCJNIT 

/* Procedure in the MSC to perform_ _^ 
CAMEL handling for an outgoing 
call request */ 



/* Signals to/from the left are I \ 
to/from the BSS; signals to/from 
the right are to/from the gsmSSF if 
not othenwise stated. */ 
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Figure 4.10b: Procedure CAMEL_OCH_MSC_INIT (sheet 2) 
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Procedure CAMEL OCH MSC INIT 



3(4) 



/* Procedure in the MSC to perform' '^ 
CAMEL handling for an outgoing 
call request*/ 



/* Signals to/from the right are to/fromL\, 
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Figure 4.10c: Procedure CAMEL_OCH_MSC_INIT (sheet 3) 
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Procedure CAMEL_OCH_MSC_INIT 

/* Procedure in the MSC to perform_ _^ 
CAMEL handling for an outgoing 
call request */ 



4(4) 
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Figure 4.10d: Procedure CAMEL_OCH_MSC_INIT (sheet 4) 
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Procedure CAMEL_SDS_MO_INIT 

I \ 

/* Procedure in the MSC to perform_ _^ 
CAMEL handling for a subscribed 
Dialled Service 7 
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Figure 4.11a: Procedure CAMEL_SDS_MO_lnit (sheet 1) 



£75/ 



3GPP TS 23.078 version 3.10.0 Release 1999 



60 



ETSI TS 123 078 V3.10.0 (2001-09) 



Procedure CAMEL_SDS_MO_INIT 

/* Procedure in the MSC to perform_ _^ 
CAMEL handling for a subscribed 
Dialled Service 7 



2(3) 



/* Signals to/from the left are [\ 

to/from the BSS; signals to/from the right are 
to/from the gsmSSF. 7 



dpI \, 

Analysed_ ! 
Info ' 



lnt_Releasi 
Call 




Int Connect 



CAMEL_ 
_Modify_ 
CUG Info 



'Modify call 
parameters wit| 
red 



ion 



Results 
Pass 




lnt_Continuj 

^With_ 

^A rgument 



Release 
^transactiori 



lnt_DP_0_ 
Abandon 



Results 
Abort 




Figure 4.11b: Procedure CAMEL_SDS_MO_INIT (sheet 2) 
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Procedure CAMEL_SDS_MO_INIT 

/* Procedure in the MSC to perform_ _^ 
CAMEL handling for a subscribed 
Dialled Service 7 



DP_Analysed_lr)fo 



Int^Establish; 

Temporary^ 
Connection 



No 



P_AnalysedA 
_lnfo ) 



lnt_ConnectLTo_ 
Resource \ 



CAMEL OCH CTR 




Yes 



Result:: 
fail 




3(3) 



/* Signals to/from the right are to/fromK 
the gsmSSF if not otherwise stated. *r] 



Figure 4.11c: Procedure CAMEL_SDS_MO_INIT (sheet 3) 
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Procedure CAMEL_NDS_MOJNIT 

/* Procedure in the MSC to perform _ "^ 

CAMEL handling for a network 

Dialled Service for mobile originated calls7| 



Result= 
Pass 





CAMEL_ 

Invocation 

:= T rue 



CattWerenae^^^ 
hitimber storetf? 




Allocate Call 
Reference Number 



Store Original 
Call Parameterife 



lnt__lnvoke_ 
gsmSSF 




; WaitJor_ 
gsmSSF_lnvok6d 



lnt_gsmS^ 
Invoked 



lnt__DP_ ^ 
Analysed_ 
Info / 

\/ 

DP_ 
Analysed, 
Info 



1(3) 



/* Signals to/from the right are 
to/from the gsmSSF. 7 



Release 
^transactiori 



lnt_0_Excep)ion 



Result:= 
Abort 




Figure 4.12a: Procedure CAMEL_NDS_MO_INIT (sheet 1) 
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Procedure CAMEL_NDS_MO_INIT 

/* Procedure in the MSC to perform ' '_^ 

CAMEL handling for a network 

Dialled Service for mobile originated calls7| 



2(3) 



/* Signals to/from [\ 

the right are to/from the gsmSSF if 
not otherwise stated. 7 



DP_ 
Analysed_ 
Into 



lnt_Releasi 
Call 




Int Connect 



CAMEL_ 
_Modify_ 
CUG Info 



'Modify call 
parameters witf 
red 



ion 



Results 
Pass 




lnt_Continu6 
^With_ \ 
^A rgument 



Release 
^transactiori 



lnt_DP_0_ 
Abandon 



Results 
Abort 




Figure 4.12b: Procedure CAMEL_NDS_MO_INIT (sheet 2) 
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Procedure CAMEL_NDS_MO_INIT 

/* Procedure in the MSC to perform ' '_^ 

CAMEL handling for a network 

Dialled Service for mobile originated calls7| 



DF'_Analysed_lr)fo 



lnt_Establish: 

Temporary^ 
Connection 



No 



P_AnalysedA 
_lnfo ) 



lnt_ConnectLTo_ 
Resource \ 



CAMEL OCH CTR 




Yes 



Result:: 
fail 




3(3) 



/* Signals to/from the right are to/fromK 
the gsmSSF if not otherwise stated. *r] 



Figure 4.12c: Procedure CAMEL_NDS_MO_INIT (sheet 3) 
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Procedure CAMEL OCH MSC ANSWER 



/* Procedure in the MSC to 



1(2) 



handle an outgoing call 7 



/* Signals to/from the left are L\ 
to/from the BSS; signals to/from 
the right are to/from the gsmSSF if 
not otherwise stated. 7 



Msx- 



Result:= 
pass 





Int DP O Answer 



AnswerReceiveq 
True 



pP_0_Answer 



Int Continue 



Results 
pass 



Int Releasi 



Release 



> Release 



CAMEL_OCH 
MSC DISC1 




Release 




Yes 



-^(r 



Result:: 
fail 




Release 



1EL_0CH 
MSC DISC2 



\ From destination 
exchange 




Yes 



AnswerReceived 
False 



Result:= 
reconnect 




Figure 4.13a: Procedure CAMEL_OCH_MSC_ANSWER (sheet 1) 
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Procedure CAMEL OCH MSC ANSWER 



/* Procedure in the MSC to '_ 



handle an outgoing call */ 



Release 



Release 



Result:: 
fail 




bP_0_Answe(- 



Int Error 




2(2) 



/* Signals to/from the left are 
to/from the BSS; signals to/from 
the right are to/from the gsmSSF 11 
not othenwise stated. 7 



Default Call Handling : 
Continue Call? 



Figure 4.13b: Procedure CAMEL_OCH_ANSWER (sheet 2) 
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Procedure CAMEL OCH MSC1 



/* Procedure in the MSC in the_ 



1(3) 



case of CAMEL handling to 
connect a call at DP Busy, 
Route select failure. */ 



Signals to/from \ 

the right are to/from the gsmSSF if 
not otherwise stated. 



Busy 

Subscriber Absent 




No 



lnt_DP_0_Bbsy 



DP_0_Busy 



V 



Int Connect 



Int Continue 



CAMEL_ 
_Modify_ 
CUG Info 



Modify call 

riarameters withi 

re rteived informati on 



Result:= 
reconnect 




Other cause 



lnt_DP_Ro\ite_ 

_Select_ > 

F ailure / 



DP Route_ 
_Select_ 
Failure 



Int Error 



Int Release Call 



Result:= 
continue 



Figure 4.14a: Procedure CAMEL_0CH_MSC1 (sheet 1) 
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Procedure CAMEL OCH MSC1 



2(3) 



r Procedure in the MSC in Ihe 
case of CAIVIEL handling to 
connect a call at DP Busy, 
Route select failure. */ 



\ DP_0_Busy 

/' DP_Route_Select_Failure 



Release 



Signals to/from the left are [\ 

to/from the BSS; signals to/from 
the right are to/from IhegsmSSF if 
not otherwise stated. 



Int DP O Abandon 



P_0_Abandon 

■\ / 

Int continue 



Result:= 
continue 




Figure 4.14b: Procedure CAMEL_0CH_MSC1 (sheet 2) 
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Procedure CAMEL OCH MSC1 



3(3) 



/* Procedure in the MSC in the 
case of CAIVIEL handling to 
connect a call at DP Busy, 
Route select failure. 7 



Signals to/from the right are to/from^ 
the gsmSSF if not otherwise stated. 



DP_Route_Select_Failure 
DP_0_Busy 



lnt_Establish_ 
Temporary 
Connection \ 



CAMEL OCH E;TC 



No 




lnt_Connept_To_ 
Resource 



CAMEL OCH CTR 



Yes 

Result:= 
continue 




Figure 4.14c: Procedure CAMEL_0CH_MSC1 (sheet 3) 
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Procedure CAMEL OCH MSC2 



/* Prodecu/re in the MSC tO'_ 
connect a call at DP 
No Answer */ 



1(3) 



Signals to/from ^ 

the right are to/from the gsmSSF ifj 
not otherwise stated. 



Result:= 
coninue 



No 




Int DP O No Answer 



A 



DP_0_No_Ans\4rer 



Int Connect 



Int Continue 



Int Error 



CAMEL_ 
_Modify_ 
CUG Info 



lnt_0_Excep)ton 



Modify call 

riarameters with 

received information 



Result:= 
reconnect 



Result:= 
release 




Int Release Call 



Figure 4.15a: Procedure CAMEL_0CH_MSC2 (sheet 1) 
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Procedure CAMEL OCH MSC2 



r Prodecu/re in the MSC to' 
connect a call at DP 
No Answer 7 



Df('_0_No_Ansv\ier 

V , / 



> Re! ease 



Int DP O Abandon 



r 



"\ 



DP O Abandoiii 



Int continue 



Result:= 
fail 




2(3) 



Signals to/from the left are |\ 

to/from the BSS; signals to/from 
the right are to/from the gsmSSF if 
not otherwise stated. 



Figure 4.15b: Procedure CAMEL_0CH_MSC2 (sheet 2) 
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Procedure CAMEL OCH MSC2 



/* Prodecu/re in the MSC tO'_ 
connect a call at DP 
No Answer */ 



/ \, 

DP O No Ansvi/er 



lnt_Establisl 

Temporan 

Connection 



CAMEL OCH ETC 



No 



D^ O No AnsWer 



3(3) 



Signals to/from the right are to/from[ 
the gsmSSF if not otherwise stated. 



lnt_ConneptLTo^ 
Resource \ 



CAMEL OCH CTR 




Yes 



Result:= 
release 




Figure 4.15c: Procedure CAMEL_0CH_MSC2 (sheet 3) 
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Procedure CAMEL_0CH_MSC_DISC1 

/* Procedure in the MSC perform' 
handling for a call release 7 



1(1) 



/'Signals to/from [\ 

the right are to/from the gsmSSF if 
not othenwise stated. 7 



No 




lnt^DP_ 
0_Disconnec 

/•l e gld = 1/7 



/ DP_ \ 
d Disconnect J1 



Int Error 



Int Release Call 



Int Continde 



Release 



\ From destination 
exchange 



lnt_DP \ 
0_Disconnept 
\r legld-^-2^ 



Release 



^To destination 
exchange 



DP O D 



isconndct 



Int Continue 



Int Error 



Int Releas$Call 




Figure 4.16a: Procedure CAMEL_0CH_MSC_DISC1 (sheet 1) 
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Procedure CAMEL_0CH_MSC_DISC2 

/* Procedure in the MSC perform' 
handling for a call release 7 



1(2) 



/* Signals to/from the left are ^ 
to/from the BSS or the process 
MT_GMSC; signals to/from 
the right are to/from the gsmSSF if 
not othenwise stated. 7 



No 




result:= 
normaL 
handling 



lnt_DP_ \ 

_0_Disconn^t 

lriegld = ?/7 

/ ^ ', 

/ DP_ ] 

Q Disconnect ^ 




> Release 



lnt_DP_ 
0_Disconnei 
r l e g Id = 1X/ 



Int Continue 



lnt_Release 
Call ^ 



Int error 



Release 



DP_ \ 
to Disconnect 



Int Error 



Int Continue 



Int Release Call 



result:= 
CAMEL_ 
handling 




Int Connect 



CAMEL_ 
_Modify_ 
CUG Info 



Modify call 

Parameters with 

re rleived informati on 



Answer Received 
False 



Result:= 
reconnect 



Figure 4.17a: Procedure CAMEL_0CH_MSC_DISC2 (sheet 1) 
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Procedure CAMEL_0CH_MSC_DISC2 

/* Procedure in the MSC perform' 
handling for a call release 7 



DPLO_Disconne4t_2 



2(2) 



Signals to/from the right are to/from[ 
the gsmSSF if not otherwise stated. 



Int^EstablisJ 

Temporar 

Connection 



lnt_Connept_To_ 
Resource 



CAMEL OCH CTR 




No 



Yes 

Result:= 
release 



DPLO_Dlsconnect_2 

\ I 




Figure 4.17b: Procedure CAMEL_0CH_MSC_DISC2 (sheet 2) 
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Procedure CAMEL_0CH_MSC_DISC3 

r N 

/* Procedure in the originating VMSC l\ 

to liandle premature release of a CAIVIEL call*/ 



Nd 





lnt_0_ 
_Exception 




to gsmSSF 



CAM0D3_1(1) 



Figure 4.18a: Procedure CAMEL_0CH_MSC_DISC3 (sheet 1) 
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Procedure CAMEL OCH MSC DISC4 



/* Procedure in the MSC perform ' ' 
CAMEL handling for a call release 1 



No 





Int DP O Abandon 



Int continue 




1(1) 



/* Signals to the right are to 
the gsmSSF*/ 



Figure 4.19a: Procedure CAMEL_0CH_MSC_DISC4 (sheet 1) 
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Procedure CAMEL OCH ETC 



Procedure in the MSC l _^ 
to handle a temporary 
connection 



Initial 
Address 



^end_Alerting 
lf_Required 



/ Wait_For_ \ 
AssistingAcM 



> Release 



True 




lnt_DP_0_bJsconnect 
/*leglD7 / 



J ■ ^. 

Wai1:_For_Disconr^ect_ 

Forward_ConneCytion 



lnt_Disconnect_ 
Forward^Ccnnection 



1(3) 



Signals to/from the left are to/from[ 

theBSS; 

signals to/from the right are 

to/from the gsmSSF; 

if not otherwise stated. 



Release 



jToCAMEL_ 
^AssistingMSC 
orSRF 



Result:= 
pass 




To CAMEL_ 
'Assisting_MSC 
orSRF 

J Procedure defined 
in 3GPPTS 23.01 £ 



Release 



From CAMEL_ 
^Assisting^MSC 
orSRF 



False 



Int DP O Abandon 



Int ETC Faifed 



Result:= 
pass 



pP_0_Abandoh 



Int continue 



Release 




jToCAMEL_ 
^AssistingMSC 
orSRF 



Result:: 
fail 




Figure 4.20a: Procedure CAMEL_OCH_ETC (sheet 1) 
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Procedure CAMEL OCH ETC 



2(3) 



Procedure in the MSC l\ 
to handle a temporary 
connection 



Address 
Complete 



Wait_For_ 

Assisting_ 

AnRwfir 



Answer 



th 




Bothwa 
h connecttorr 
re~Citiired? 




Procedure defined ; 
in 3GPPTS23.018 



Yes- 

:3end_Access 

Connect_ 

I f R equired 



/ WaiLForL \ 
Assisting_ACIVI 



Signals to/from the left are to/from \ 

theBSS; 

signals to/from the right are 

to/from the CAMEL_Assisting_MSC or SRF. 



Connect 



No 



Progress 



-ttT 



^ 



No 



Progress 




BdthwB 
h connecflon 
re~£iuired? 



Yes- 

:3end_Access 
Connect_ 
I f R equired 



; Procedure defined 
in 3GPPTS 23.018 



lnt_Temporary 
Connection/ 
£stabJished^ 



/ Temporary_ 
Connection_ 
\ Established - 



Figure 4.20b: Procedure CAMEL_OCH_ETC (sheet 2) 
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Procedure CAMEL OCH ETC 



3(3) 



Procedure in the MSC 
to handle a temporary 
connection 



- 1 



Signals to/from the left are to/from \ 
theBSS; ^ 

signals to/from the right are 
to/from the gsmSSF; 
if not otherwise stated. 



TemporaryConnectionEstablished 
Wait_For_Assisting_Answer 



> Release 




false 



lnt_DP_0_\ 
Disconnect 
n e gI D*/ / 



lnt_DP_0_ 
Abandon 



Release 



lnt_TC_ 
Released 



Result:= 
pass 



I From CAMEL_ 
lAssistingMSC 
orSRF 



To CAMEL_ 

AssistingMSC 

orSRF 



lnt_Disconn< 
Forward_ \ 
Connection- 



ret 



WaitLFor_Disconh,ect_ 
Forward Connection 



DP O Abandoln 




lnt_TC_ 
Released 



Release 



Result:= 
pass 



Int continue 




Release 



ToCAMEL_ 
^Assisting_MSC 
orSRF 



Result:: 
fail 




Figure 4.20c: Procedure CAMEL_OCH_ETC (sheet 3) 
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Procedure CAMEL_OCH_CTR 

I N 

Procedure in the originating l\/ISC l\ 
to handle a Connect To Resource 
operation 



1(4) 



lnt_SRF_ 
Connectioi 
Failure, 



Int CTR Faited 



Result:= 
pass 




Signals to/from the left are K 

to/from the BSS; 

signals to/from the right are to/from 
the gsmSSF if not otherwise stated. 



lnt_lnvoke_ 
SRF 



ToSRF 



'Await_SRF_' 
\ Initialisation , 



J from SRF 



lnt_SRF 
Connectei 



J from SRF 



Connect SRF tci 
the call 



^end_Alerting 
lf_Required 



\ Procedure defined 
in 3GPPTS 23.018 



froug 
^nnectiort- 
required? 

No 



Yes 



:3end_Access 
Connect_lf_ 
required 



; Procedure defined 
in 3GPPTS 23.018 



Int SRF Cortnected 



relay 



Figure 4.21a: Procedure CAMEL_OCH_CTR (sheet 1) 
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Procedure CAMEL_OCH_CTR 

Procedure in the originating MSC l _^ 
to liandle a Connect To Resource 
operation 



Signals to/from the left are 
to/from the BSS; 
signals to/from the right are to/from 
the gsmSSF if not otherwise stated 



2(4) 



Relay 



Release 



J From SRF 



Int SRF Released 



Result:= 
pass 




> Release 



True 

lnt_DP_0^\ 
Disconnect / 

/* l e g i n *l / 



Results 
pass 





DP_0_Abandon 



Int continue 



Result:: 
fail 




lnt_Disconri«;t_ 
Forward^ <, 
Connection \ 



lnt_Disconnbqt_^ \ 
SRF / 



To SRF 



/Await_SRF_\ 
Ipisconnectionj. 
\ Continue T 



lnt_SRF_ 
Released 



From SRF 



Int SRF Released 



Result:= 
pass 



To SRF 




True 



lnt_DP_0_\ 
Disconnect 
/* l e gi p 7 / 




lnt_DP_0^ 
Abandon 

\l leg ID 7 



Wai|_For_Disconrlect_ 
For^ward Connection 



DP_0_Abandoh 



lnt_Disconpect_ 
Forward_Connection "'^^' 



Int continue 



lnt_Disconn 
SRF 



t WaitLFor_Disconnect_ 
Forward Conneciion 



Await_SRF_\ 

isconnectionl 
Active 



lnt_Disconpect_ 
Forward_c5Qnnection 



lnt_SRF_ 
Released 



Result :: 
Pass 



lnt_DisconneQt_ 
SRF 



/Awai1^SRF_\ 
bisconnectionj, 
\ Fail i 




J To SRF 



Figure 4.21b: Procedure CAMEL_OCH_CTR (sheet 2) 
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Procedure CAMEL_OCH_CTR 

Procedure in the originating MSC l _^ 
to liandle a Connect To Resource 
operation 



Relay 



CAP_Play_ 
Announceitient 



CAP_Prom 
And_Collei 
User Inform 



CAP_Spei;ialized_ 
^RessourceReport 



ion 



CAP_Play._ 
Announcenent 



CAP_Prorjipt_ 
And_Collect_ 

mation 




CAP_Specialized_ 
Ressource_Rfeport 



Relay 



3(4) 

Signals to/from the right are to/from[\ 

thegsmSSF. 

Signals to/from the left are to/from 

the external SRF. 



CAP^Prompt^ 
>And_Collect_ 
Userjnformation 
ack 



CAP_Prom> 
And Collect^ 



iation 



Figure 4.21c: Procedure CAMEL_OCH_CTR (sheet 3) 
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Procedure CAMEL_OCH_CTR 

r K 

Procedure in the originating IVISC ' '^ 
to handle a Connect To Resource 
operation 



Await_SRF_lnitialisation 



Release 



True 




lnt_DP 0_Disconnect 

fleglD*/ 



Int Disconnect -SRF ^ToSRF 



/Await_SRF3, 
Disconnection J. 
\ Active / 



lnt_SRF_ 
Released 



'FromSRF 



Result:= 
pass 




4(4) 



Signals to/from the left are |\ 

to/from the BSS; 

signals to/from the right are to/from 
the gsmSSF if not otherwise stated. 



False 



Int DP O Abandon 



P_0_Abandoih 

/' 



Int contin 



Int Disoonnefet-SRF ^ToSRF 



/Await_SRF_\ 
bisconnection I 
\ Fail T 



lnt_SRF_ 
Released 



FromSRF 



Result:= 
fail 




Figure 4.21d: Procedure CAMEL_OCH_CTR (sheet 4) 
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Procedure CAMEL_Start_TNRy 

Prodedure in MSC to start_ _^ 
the timer TNRy 




Start TNRy 

with received 

t ime v alue 



-^(r 



No 



ydefetilt^ 
availa' ' 




$tart TNRy wit 
default value 




1(1) 



Figure 4.22: Procedure CAMEL_Start_TNRy (sheet 1) 



£75/ 



3GPP TS 23.078 version 3.10.0 Release 1999 



86 



ETSI TS 123 078 V3.10.0 (2001-09) 



Procedure CAMEL_Stop_TNRy 

Procedure in the MSC' ' 
to stop the timer TNRy 




StopTNRy 




No 



No 



1(1) 



Figure 4.23: Procedure CAMEL_Stop_TNRy (sheet 1) 
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Procedure CAMEL Store Destination Address 



1(1) 



Procedure in the MSC to _\ 
store the destination address 
for an originating call leg, 
roaming leg or forwarding leg 



Procedure CAMEL_Store_Destination_Address' 
FPAR IN OR, Forwarding 




:ore destination address 
(Destination address, 
OR, Forwarding) 




Figure 4.24: Procedure CAMEL_Store_Destination_Address (sheet 1) 
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Procedure CAMEL_Modify_CUG_lnfo 

/* Procedure in the MSC to modify CUG^"^^ 
information for tlie call as instructed 
by the gsmSCF via the gsmSSF. */ 



Yes 



Yes 



Modify CUG 

flarameters witfi 

received info 



Yes 




Remove CUG 

parameters 

from call infn. 




No 



No 



No 




1(1) 






CUG Interlock 
present? 



CUG Outgoing 
Access present? 



Non-CUG call 
present in SII2? 



Figure 4.25: Procedure CAMEL_Modify_CUG_lnfo (sheet 1) 
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Procedure CAMEL N CSI CHECK MSC 



/* Procedure in the MSC to check '^ 
the N-CSI and set the N-CSI available, 
parameter for SIFOC accordingly.*/ 




proyiSK 



visioned? 



Yes 



Set N-CSI available 
parameter 




No 



1(1) 



Figure 4.26: Procedure CAMEL_N_CSI_CHECK_MSC (sheet 1) 
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4.5.2.2 Handling of mobile originating calls in the originating VLR 

The functional behaviour of the originating VLR is specified in 3GPP TS 23.018 [3]. The procedure specific to 
CAMEL are specified in this clause: 

- Procedure CAMEL_OCH_VLR. 

- Process CAMEL_Reconnected_Call_VLR. 
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Procedure CAMEL OCH VLR 



Procedure in the VLR 

to handle an outgoing call stup 




> Abort 



Result:: 
fail 




Send Info 
For Outgoing 
Call 



Result:= 
pass 




1(1) 



/* Signals to/from the left areL 
to/from the MSC 7 



Figure 4.27a: Procedure CAMEL_OCH_VLR (sheet 1) 
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Process CAMEL_Reconnected_Call_VLR 

Process in the VLR '_\ 
to handle Send_lnfo_ ^ 
For_Reconnected_Cal| 

I 



1(1) 



Signals to/from the left are 
to/from the MSC. 



Idle 



Send Info ^or 
^Reconnected 

_Ca|l I 



Check_OG_ J Check ODB and SS barring. 
Barring " i Specified in 3GPP TS 23.01 ! 



No 




Send Info 
Reconnecsd 




Yes 



Set error:= 
Call barred 



Send Info For 
Reconnected Call 
Negative Fiesponse 



Idle 



Figure 4.28a: Process CAMEL_Reconnected_Call_VLR (sheet 1) 
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4.5.3 Retrieval of routeing information 

4.5.3.1 Retrieval of routeing information in the GMSC 

The functional behaviour of the GMSC is specified in 3GPP TS 23.018 [3]. The procedures specific to CAMEL are 
specified in this clause: 

- Procedure CAMEL_Set_ORA_Parameters; 

- Procedure CAMEL_MT_GMSC_INIT; 

- Procedure CAMEL_MT_GMSC_ ANSWER; 

- Procedure C AMEL_MT_GMSC_DISC 1 ; 

- Procedure CAMEL_MT_GMSC_DISC2; 

- Procedure CAMEL_MT_GMSC_DISC3; 

- Procedure CAMEL_MT_GMSC_DISC4; 

- Procedure CAMEL_MT_GMSC_DISC5; 

- Procedure CAMEL_MT_GMSC_DISC6; 

- Procedure CAMEL_MT_CTR; 

- Procedure CAMEL_MT_ETC; 

- Procedure CAMEL_Start_TNRy; 

- Procedure CAMEL_Stop_TNRy; 

- Procedure CAMEL_MT_GMSC_Notify_CF. 

NOTE: Procedure CAMEL_MT_GMSC_DISC3 applies to CAMEL Phase 1 only. 
The procedure Send_ACM_If_Required is specified in 3GPP TS 23.018 [3]. 
The following paragraphs give details on the behaviour of the GMSC in the procedure CAMEL_MT_GMSC_INIT. 

4.5.3.1 .1 Action of the GMSC on receipt of lnt_Release_Call 

An ISUP_Release is sent to the originating exchange and resources are released. 

4.5.3.1 .2 Action of the GMSC on receipt of lnt_Error 

The GMSC checks in T-CSI the default Call Handhng parameter. 

If the default call handling is release call, an ISUP_Release is sent to the originating exchange. The MSC then releases 
all call resources and the procedure CAMEL_MT_GMSC_INIT returns result=fail. 

If the default call handling is continue call, the MSC continue call handling without CAMEL support. 

4.5.3.1 .3 Action of the GMSC on receipt of lnt_Continue 

If a FTN has been stored the information received from HLR is used to overwrite corresponding call parameters. Note 
that the MSISDN is replaced by the FTN as the Called party number. The redirection counter is incremented. 

If no FTN has been stored, a Send Routeing Info message including a T-CSI suppression parameter is sent to the HLR. 
The Send Routing Info includes an indication which CAMEL Phases are supported by the GMSC/gsmSSF. 
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4.5.3.1 .4 Action of the GMSC on receipt of lnt_Continue_With_Argument 

If an FTN has been stored, the information received from HLR is used to overwrite corresponding call parameters. The 
MSISDN is replaced by the FTN as the Called party number. The redirection counter is incremented. 

If no FTN has been stored, a Send Routeing Info message including a T-CSI suppression parameter is sent to the HLR. 
The Send Routing Info includes an indication which CAMEL phases are supported by the GMSC/gsmSSF. 

The MSC shall replace the call parameters by the information received in the Int_Continue_With_Argument message. 
Call parameters which are not included in the Int_Continue_With_Argument message are unchanged. 

Signalling limitations or regulatory requirements may require the Calling Party Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 

4.5.3.1 .5 Action of the GMSC on receipt of lnt_Connect 

If the Destination Number received from the gsmSCF (via the gsmSSF) is the same as the ISUP Called party number, 
i.e. the MSISDN, the following parameters, if received, are used to overwrite the corresponding ISUP parameters (for 
mapping see 3GPP TS 29.078 [5]): Calling Party Category and Generic Number. If received, the Announcement 
Suppression Indicator is stored. The further processing is described in clause 4.5.3.1.3 with the addition that the 
Announcement Suppression indicator, if stored, is sent to the HLR in the Send_Routeing_Info message. 

If: 

the Destination Number received from the gsmSCF (via the gsmSSF) is not the same as the stored ISUP Called 
party number, i.e. the MSISDN; and 

a CUG active indication was received from the HLR; and 

CUG information was received in the ISUPJAM for the incoming call; 

then an exception event is reported to the process gsmSSF, an ISUP_Release is sent to the originating exchange and all 
resources are released. 

Otherwise the following parameters, if received, are used to overwrite the corresponding ISUP parameters (for mapping 
see 3GPP TS 29.078 [5]): Destination Number, Calling Party Category, Generic Number, Original Called Party ID, 
Redirecting Party ID and Redirection Information. Call parameters that are not included in the Int_Connect message are 
unchanged. 

As a network operator option loop prevention mechanisms may cause the redirection information to be ignored or 
modified (e.g., if the Redirection counter has been decreased). 

Signalling limitations or regulatory requirements may require the Calling Party Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 

The network signalling system shall indicate that this is an internal network number. 

4.5.3.1 .6 Action of the GMSC on receipt of Send_Routeing_lnfo Negative Response (at 
state Wait_For_Routeing_lnfo_2) 

An exception event is reported to the process gsmSSF. If the Announcement Suppression indicator has been received 
from the gsmSCF (via the gsmSSF) any announcements or tones shall be suppressed. 

4.5.3.1 .7 Action of the GMSC on receipt of Send_Routeing_lnfo ack with MSRN (at state 
Wait_For_Routeing_lnfo_2) 

An ISUPJAM with the MSRN as Called party number is constructed. 

4.5.3.1 .8 Action of the GMSC on receipt of Send_Routeing_lnfo ack with FTN (at state 
Wait_For_Routeing_lnfo_2) 

The information received from HLR is used to overwrite corresponding call parameters (for details see 3GPP 
TS 23.018 [3]). The redirection counter is incremented. 
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4.5.3.1 .9 Action of the GMSC on receipt of Send_Routeing_lnfo ack with 0-CSI and/or 
D-CSI and FTN (at state Wait_For_Routeing_lnfo_2) 

The information received from the HLR is used to overwrite corresponding call parameters. The redirection counter is 
incremented. The Called Party Number is set to FTN. The O-CSI and/or D-CSI is stored. 

4.5.3.1 .10 Action of the GMSC in procedure CAMEL_MT_ETC 

In procedure CAMEL_MT_ETC (sheet 2) the GMSC will remain in the Wait_For_Assiting_Answer state until it 
receives an ISUP Answer Message (ANM) or timeout occurs. This is to ensure that a call record is always generated for 
every successful establishment of a temporary connection to a gsmSRF, especially in the case where the connection is 
between PLMNs. 

NOTE: This means that it may not be possible to access an SRF which does not generate an ISUP Answer 
Message (ANM). 

If a Progress message is sent towards the MS the progress indicator shall indicate "In Band Information". 

4.5.3.1 .1 1 Action of the GMSC in procedure CAMEL_MT_GMSC_Notify_CF 

The Forwarding reason is taken from the Send Routeing Info ack (for early call forwarding) or the Resume Call 
Handling (for Optimal Routeing of Late Call Forwarding). 

The Int_DP_T_No_Answer and Int_DP_T_Busy messages include a parameter to indicate that the call has encountered 
conditional call forwarding. The gsmSSF will transfer this parameter to the CAP_Event_Report_BCSM message which 
it sends to the gsmSCF. 
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Procedure CAMEL_Set_ORA_Parameters 

7* Procedure in the GMSC ^^^ f 

to set CAMEL parameters for ^ I 

the procedure ObtainRouteingAddress. 7 ^ 



Call reference 
~ Number --' 
allocated ? 

-No- 



Allocate Call 
reference numbfer 



Yes 




1(1) 



Figure 4.29a: Procedure CAMEL_Set_ORA_Parameters (sheet 1) 
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Procedure CAMEL MT GMSC INIT 



/* Process in the GMSC l^ 
to perform CAMEL handling 
for a terminating call request 7| 




No 



CAMEL information 
Received in SRIack? 



T-CSI 



set 
CSI=T-CSI 



lnt_lnvoke 

gsmSSF 

l (T-C vSI) / 



wait_for_ i 
gsmSSF_lnvok0d 




Yes 



Sontenti 
jRlack 



T-CSI 

0-CSI and/or 
D-CSI 



T-CSI 
FTN 



Set 
CSI=T-CSI 



Set 
CSI=T-CSI 



Store 0-CSI 
and/or D-CSI 



Store FTN 



1(8) 



/* Signals to/from the right are to/from 
the gsmSSF. 7 




No 



yes 



Result:= 
MSRN 




yes 
Result:= 
GSM FTN 



No 



Result:: 
Fail 






FTN 
T-CSI 

0-CSI and/or 
D-CSI 



FTN 

0-CSI and/or 

D-CSI 



Set 
CSI=T-CSI 



Set 
CSI=0-CSI 
and/or D-CSI 



Store 0-CSI 
and/or D-CSI 
& FT N 



set redirection 
information 



Result:= 
GSM FTN 




Figure 4.30a: Procedure CAMEL_MT_GMSC_INIT (sheet 1) 
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Procedure CAMEL_MT_GMSC_INIT 

/* Process in the GMSC ^"^^ 
to perform CAMEL handling 
for a terminating call request 7| 



/ wail^for^ \ 
gsmSSF_lnvoked 



lnt_gsmSS/_ 
Invoked 



AnswerReceivecl 
False 



lnt_D PTerfnination 
attempt_Autorized 



Dil^_Termination_ 
attempt_ ! 
^Aulorized / 



2(8) 



Signals to/from the left are to/from \^ 
the orginating exchange; 
signals to/from the right are to/from 
thegsmSSF 



> Release 



lnt_T Exceptton 



Result:= 
aborted 




Figure 4.30b: Procedure CAMEL_MT_GMSC_INIT (sheet 2) 
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Procedure CAMEL MT GMSC INIT 



3(8) 



/* Process in the GMSC '_^_, 
to perform CAMEL handling ^ 
for a terminating call request 7| 



lnt_Continue_ 
_With_ < 
^Argument^ 



'Modify call 
parameters with 




Yes 



No 



CPU 



SetT-CSI 
suppression 



CLLMT_ 
GMSC 



Send 

Routeing 

JnfQ_ 



^i£ 

Wair_For_ 
_Routeing 
Infn ? 



D.^TerminatioV 
: _Attempt_ I 
'\ ALithorised 



Int Continue 




No 




Int DP 



ype of ^ 
prwarding? 

Others 
T easy 



DP_T_Busy ! 



J See 3GPPTS 23.081 



JJoHLR 



Signals to/from the left are to/from^ 

the orginating exchange; 

signals to/from the right are to/from 

thegsmSSF; 

if not othenwise stated. 



Int Connect 




Send_ACM_ 
lf_Required 



; Procedure defined 
in3GPPTS23.018 



Yes 



Destinati 
jviumber^ 
calleM/ISISDN 




Modify call 

parameters 

with received 



Original Yes 

CalletkParty Subscrttsed 
m€UG? 



No 



information. 



qAMEL_CHECK 
SII2 CDTI 




CAMEL_ 
_Modify_ 
CUG Info 



No 



Modify call 

parameters 

with received 




information 



Set redirection 
information 



Yes 



FTN:= 

Destination Routng 

A ddress 



Result:= 
GSM FTN 



Result:= 
CAMEL FTN 



IntExceptio 



Result:: 
fail 






Figure 4.30c: Procedure CAMEL_MT_GMSC_INIT (sheet 3) 
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Procedure CAMEL MT GMSC INIT 



4(8) 



Process in the GMSC '^ 
to perform CAMEL handling 
for a terminating callrequest| 



Release 



lnt_DP_ 
T Abandoi 



[i)P_T_Abandorii 



Int continue 



Result:= 
aborted 




DP_Termination_ 
1 Attempt_ i 
\ Authorised / 



Signals to/from the left are to/fromlX 

the originating exchange; 

signals to/from the right are to/from 

thegsmSSF; 

if not otherwise stated. 



Int Releas6Cal 



Int Error 



No 




Result:= 
fail 




Default Call 
Handling = Continue 
Call? 



Figure 4.30d: Procedure CAMEL_MT_GMSC_INIT (sheet 4) 
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Procedure CAMEL_MT_GMSC_INIT 

/* Process in the GMSC ^"^^ 
to perform CAMEL handling 
for a terminating call request 7| 



5(8) 



lnt_Establisl/ 

Temporar^x 

Cnnnentin nx 



CylMEL MT EfC 



No 



Signals to/from the right are to/from[ 
thegsmSSF. 



DP_Termination_Attempt_Authorised 
DP_T_Busy 



lnt_ConneclLTo_ 
Resource \ 



CAMEL MT CTR 




Yes 



Result:: 
fail 




Figure 4.30e: Procedure CAMEL_MT_GMSC_INIT (sheet 5) 
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Procedure CAMEL_MT_GMSC_INIT 

^ 

Process in the GMSC '^^ 
to perform CAMEL handling 
for a terminating call request; 



/ Wait_For_ 
Route ing_ 
_ Info 2 _ 



Send Routeifig 

Info f-^-FromHLR 

Negative Re^onsa 



lnt_DP_T_Busy 



"\ 



DP_T_Busy 



6(8) 

Signals to/from the right are to/fromK 

thegsmSSF; 

if not otherwise stated. 



lnt_Release_Call 



Result:= 
Fail 




Figure 4.30f: Procedure CAMEL_MT_GMSC_INIT (sheet 6) 
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Procedure CAMEL MT GMSC INIT 



7(8) 



/* Process in the GMSC '_^_, 
to perform CAMEL handling ^ 
for a terminating call request 7| 



/* Signals to/from the left are to/from_ 

the orginating exchange; 

signals to/from the right are to/from 

thegsmSSF; 

if not otherwise stated. 7 



/ WaiTFoO, 
! _Routeing_ ! 
\ Infn ? / 



Send Routi 
Info Ack 
/*FTN7 



J From HLR 



Send Routeing 

Info Ack 

/* FTN, 0-CSI " 

and/orD-CSI7 



Store 0-CSI 
and/or D-CSI 



r^From HLR 



Send Route 
Info Ack \ 



' From HLR 



Set redirection 
information 



Result:= 
MSRN 



Result:= 
GSM FTN 





Figure 4.30g: Procedure CAMEL_MT_GMSC_INIT (sheet 7) 
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Procedure CAMEL MT GMSC INIT 



Process in the GMSC '^ 
to perform CAMEL handling 
for a terminating callrequest| 



Release 



Int T Abandon 



r 



P_T_Abandoi]i 



Int contin 



Result:= 
aborted 




r 



DP_T_busy 



Signals to/from the left are to/from^ 

the orginating exchange; 

signals to/from the right are to/from 

the gsmSSF; 

if not othenwise stated. 



8(8) 



int Rele 



Result:= 
fail 




Int Error 



Int Continde 



Int Conned 



lnt_T_Exception 



Result:: 
fail 





Figure 4.30h: Procedure CAMEL_MT_GMSC_INIT (sheet 8) 
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Procedure CAMEL_MT_GMSC_ANSWER 

'/* Process in the GMSC^ _, 
to handle a ^ 

terminating call request 7 



1(2) 



no 




/* Signals to/from the left are to/from[ 
the originating exchange; 
signals to/from the right are to/from 
the terminating exchange if not 
otherwise stated. 7 



Result:= 
pass 



lnt_DP_T_Artswef - ^ to gsmSSF 




Answer Received 
True 



P T Answei 



lnt_Release ^from gsmSSF 



Release 



Release 



Release 



from gsmSSF ' — Int^continue 



CAMEL_MT_ 
GMSC DISCI 



CAMEL_MT 
pMSC_DISC2 



Release 



^,--f!esu 



Yes 




CAIvmL handMg?^! C 



Release 




Answer Received 
False 



Result:: 
fail 



Result:= 
pass 



Result:: 
fail 



Result:= 
reconnect 







Figure 4.31a: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1) 
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Procedure CAMEL_MT_GMSC_ANSWER 

/* Process in the GMSC ;:^ 

to handle a 

terminating call request 7 



2(2) 



\ 
|DP_T_Answeii 



Int Error 



/* Signals to/from the left are to/from 
the originating exchange; 
signals to/from the right are to/from 
the terminating exchange if not 
otherwise stated. 7 



Release 



Release 



Result:= 
fail 




Default Call Handling : 
Continue Call? 




Figure 4.31b: Process CAMEL_MT_GMSC_ANSWER (sheet 2) 
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Procedure CAMEL_MT_GMSC_DISC1 

\r Process in the GMSC^^_^ 
to handle a 
terminating call request 7 



1(1) 



/* Signals to/from K 

the right are to/from the gsmSSF if 
not otherwise stated. 7 



No 



Int Error 



Int Release Call 




Release 



From destination 
^ exchange or process 
MT CF MSC 



lnt_DP_ \ 
T Disconnect 
/* leqid = ?/l 



T Disconnect' 



To destination 
exchange i 

orMT CF MSC 



Release 



Int Continue 



Int Error 



Int Releas$Call 



Result:: 



normaLhandlinij CAMELHandling 



Result:: 





Figure 4.32a: Procedure CAMEL_MT_GMSC_DISC1 (sheet 1) 
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Procedure CAMEL MT GMSC DISC2 



1(2) 



/* Process in the GMSC __ 

to handle a 

terminating call request 7 



M 



Result:= 
HormaLhandlinti 





/* Signals to/from K 

the left are to/from the 

originating exchange; 

signals to/from 

the right are to/from the gsmSSF if 

not othenwise stated. 7 



Yes 

lnt_DP_ 

T Disconnec 

/*legld.= 2^ 



4 °P- I 
J Disconnect 2 



Int Connect Int Error 



Int Release Call 



Int Continue 



> Release 



Answer Received 
False 



CAMEL_ 

_Modify_ 

I C UG Info 



lnt_DP_ 
TDisconnei 

L'*legld = 1.7 



Modify call 

Parameters with 

received information 



Result:= 
reconnect 





Result:= 
CAMEL_handlirlg 




Figure 4.33a: Procedure CAMEL_MT_GMSC_DISC2 (sheet 1) 
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Procedure CAMEL_MT_GMSC_DISC2 

'/* Process in the GMSC^ _, 
to handle a ^ 

terminating call request 7 



DPLT_Disconnedt_2 



lnt_Establish_ 
TemporaryXConnection 



CAMEL MT E[C 



No 



dp' T Disconnect 2 




lnt_Connect_ 
To_RessoLH:ce 



CAMEL MT CTR 



Yes 



Result:: 
fail 




2(2) 



Signals to/from A 

the right are to/from th& 
gsmSSF. 



Figure 4.33b: Procedure CAMEL_MT_GMSC_DISC2 (sheet 2) 
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Procedure CAMEL_MT_GMSC_DISC3 

Procedure in the GMSC to handle \ 
premature release of a CAMEL call 



CAMTD3_1 (1 ) 



No 




lnt_T_ 
Exception 



^TogsmSSF 





Figure 4.34a: Procedure CAMEL_MT_GMSC_DISC3 (sheet 1) 
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Procedure CAMEL MT GMSC DISC4 



1(3) 



/* Procedure in the GMSC 

to handle a 

terminating call request 7 



Int Connect 



CAMEL_ 
_Modify_ 
CUG Info 



Modify call 

parameters with 

re rteived informati on 



Result:= 
reconnect 




-Mo- 



Result:: 
fail 





/* Signals to/from the left are to/from^ 
the orginating exchange; 
signals to/from the right are to/from 
thegsmSSF. 7 



V 



^1 

DP_T_Busy I 



Int Continue 



Int Error 



Int Release Call 



Result:: 
fail 




Figure 4.35a: Procedure CAMEL_MT_GMSC_DISC4 (sheet 1) 
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Procedure CAMEL MT GMSC DISC4 



/* Procedure in the GMSC 

to handle a 

terminating call request */ 



2(3) 



Signals to/from the right are to/from^ 
the gsmSSF if not otherwise stated. 



DP_T_Busy 



lnt_Establish_ 

TemporarK 

ConnectiorT\ 



CWMEL MT ETC 



No 



lnt_Connec^To_ 
Resource \ 



CftMEL MT CIR 




Yes 



Result:: 
fail 




Figure 4.35b: Procedure CAMEL_MT_GMSC_DISC4 (sheet 2) 
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Procedure CAMEL MT GMSC DISC4 



/* Procedure in the GMSC 

to handle a 

terminating call request 7 



DP_T_Busy 



> Release 



Int DP T Aliandon 



[j)P_T_Abandoh 



Int continue 



Result:: 
fail 




3(3) 



Signals to/from the left are to/from^ 
the orginating exchange; ^ 

signals to/from the right are to/from 
thegsmSSF. 



Figure 4.35c: Procedure CAMEL_MT_GMSC_DISC4 (sheet 3) 
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Procedure CAMEL_MT_GMSC DISCS 

Process in the GMSC _'^ 
to handle a 
terminating call request 



1(3) 



No 

Resutt:= 
continue 



Release 



^To process 
MT CF MSC 




Signals to/from the right are to/from^ 

thegsmSSF; 

if not othenwise stated. 



ORA resLrlt= 
Forward 




Int Connect 



CAMEL_ 
_Modify_ 
CUG Info 



Modify call 
parameters with 
received informat 



Jon 



Result:= 
reconnect 




Yes 



No 



Release 



^To process 
MT CF MSC 



DP T No Answer 



Int Continue 



Int Error 



lnt_T_Excepifon 



Int Release Call 



Result:= 
release 



Result:= 
release 





Figure 4.36a: Procedure CAMEL_MT_GMSC_DISC5 (sheet 1) 
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Procedure CAMEL_MT_GMSC_DISC5 

Process in the GMSC l',^ 
to handle a 
terminating call request 



2(3) 



DP_T_No_Answer 



lnt_Establish_ 

TemporarK 

ConnectiorT\ 



cWmel mt etc 



No 



Dlr'_T_No_AnsWer 



Signals to/from the right are to/from[ 
the gsmSSF if not otherwise stated. 



lnt_Connec^To_ 
Resource \ 



CAMEL MT CIR 




Yes 



Result:= 
release 




Figure 4.36b: Procedure CAMEL_MT_GMSC_DISC5 (sheet 2) 
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Procedure CAMEL MT GMSC DISCS 



to handle a 
terminating call request 



Process in the GMSC^\ ^/ ^ ,, . \ 

tn handle a ^ DP_T_No_Ansv\ter 



Release 



Int DP T ABandon 



pP_T_Abandorji 



Int contin 



Result:: 
fail 




3(3) 



Signals to/from the left are to/fromrx 

the orginating exchange; 

signals to/from the right are to/from 

thegsmSSF; 

if not otherwise stated. 



Figure 4.36c: Procedure CAMEL_MT_GMSC_DISC5 (sheet 3) 
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Procedure CAMEL MT GMSC DISC6 



r Process in the GMSC |^_^ 

to handle a 

terminating call request */ 



No 



Result:= 
continue 




gsmSS 
ivoked?^ 

Yes 



Int DP T ABandon 



P T Abandon 



Int contin 



Result:: 
fail 




1(1) 



r Signals to/from the right are to/from[ 

DiegsmSSF; 

if not otherwise stated. 7 



Figure 4.37a: Procedure CAMEL_MT_GMSC_DISC6 (sheet 1) 
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Procedure CAMEL MT ETC 



Procedure in the GMSC <_ 
to handle a temporary 
connection 



Initial 
Address 



Send_ACM_ 
lf_Required 



/ Wait_For_ \ 
XssistingAcM 



> Release 



True 




lnt_DP_T_bisconnect 
rieglD*/ / 



J ■ ^. 

Wai1:_For_Disconr^ect_ 

Forward_Connection 



lnt_Discoripect_ 
Forward__Connection 



1(3) 



Signals to/from the left are to/from[ 
the originating exchange; 
signals to/from the right are 
to/from the gsmSSF; 
if not otherwise stated. 



Release 



jToCAMEL_ 
^AssistingMSC 
orSRF 



Result:= 
pass 




ToCAMEL__ 
'Assisting_MSC 
orSRF. 

J Procedure defined 
in 3GPPTS 23.018 



Release 



From CAMEL_ 
^Assisting_MSC 
orSRF 



False 



Int DP T Abandon 



Int ETC Faifed 



Result:= 
pass 



[|)P_T_Abandoh 



Int continue 



Release 




jToCAMEL_ 
^AssistingMSC 
orSRF 



Result:: 
fail 




Figure 4.38a: Procedure CAMEL_MT_ETC (sheet 1) 
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Procedure CAMEL MT ETC 



Procedure in the GMSC <_ 
to handle a temporary 
connection 



Signals to/from the left are to/from ^ 

the originationg exchange; 

signals to/from the right are 

to/from the CAMEL_Assisting_MSC or SRF 



2(3) 



/ Wait_For_ 
Assisting AC 



Address 
Complete 




Connect 



BtJthws 
through connectiOTT 
reCiuired? 



$end_Answer 
lf_Required 



No 

Send_ACM_ 
lf_Required 



No 



Progress 



^„B<5thway^ 

"Ihreug^h connection 

required? 

Yes 

Send_Networl< 
Connect_lf 
R equired 



; Procedure defined 
in 3GPPTS 23.018 



Procedure defined | 
in3GPPTS23.018 



lnt_Temporary 
Connection^ 
Establishecr 

/ Temporary_\ 
iConnection_) 
\_Established7 



Procedure defined | 
in 3GPPTS23.018 



Figure 4.38b: Procedure CAMEL_MT_ETC (sheet 2) 
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Procedure CAMEL MT ETC 



Procedurein theGMSC'^^ 
to handle a temporary 
conneclion 



> Release 




True 

lnLDP_T_\ 
Disconnect / 
neg\D*/ / 



W ai t_ For_D i sc on rie ct_ 

Forward C 



.Connection 



false 



lnt_DP_T_ 
Abandon 



I \ 

DP T Abandorli 



Int contin 



Release 



Result:= 
fail 




3(3) 



Signals to/from the left are to/froml 
the orinating exchange; 
signals to/from the right are 
to/from thegsmSSF; 
if not otherwise stated. 



TemporaryConnectionEstablished 
Wait_For_Assisting_Answer 



Release 



lnt_TC_ 
Released 



Result:= 
pass 




iToCAMEL_ 
I AssistingMSC 
orSRF 



FromCAMEL_ 
I AssistingMSC 
orSRF 



IntDisconn^t 
Forward_ \ 
Connection \ 



lnt_TC_ 
Released 



ToCAMEL_ ' 
Assisting_MSC ^-Release 

or SRF : I ^ 



Result:= 
pass 




Figure 4.38c: Procedure CAMEL_MT_ETC (sheet 3) 
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Procedure CAMEL_MT_CTR 

I \ 

Procedure in the GMSC to handle 
a Connect To Resource operation ^ 



lnt_SRF_ / 
ConnectiofC " " 
Failure, X 



Int CTR Faited 



Result:= 
continue 




J from SRF 



lnt_lnvoke_ 
SRF 



/Await_SRF_\ 
\ Initialisation ,' 



lnt_SRF_ 
Connectech 



C;onnectSRFtct 
the call 



Send_ACM_ 
lf_Required 




1(4) 



Signalsto/from the left are K 

to/from the originating exchange; 
signals to/from the right are to/from 
the gsmSSF if not otherwise stated. 



J To SRF 



'From SRF 



; Procedure defined 
in 3GPPTS 23.018 



Yes 



Send 



Network 
Connect_lf_ 
R equire d 



; Procedure defined 
in 3GPPTS 23.018 



Int SRF Corjnected 



relay 



Figure 4.39a: Procedure CAMEL_MT_CTR (sheet 1) 
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Procedure CAMEL_MT_CTR 

Procedure in the GMSC to handle _^ 
a Connect To Resource operation 



2(4) 



Relay 



Signals to/from the left are ^ 

to/from the originating exchange; 
signals to/from the right are to/from 
the gsmSSF if not otherwise stated 



Release 



' From SRF 



Int SRF Released 



Results 
pass 




True 



lnt_DP_T_ 
Disconnect 
/* l eg ir 





DP_T_Abandoh 



Int continue 



Result:= 
fail 




lnt_Disconnect_ 
Forward_ ^ 
Connection^ 



lnt_Disconneot 
SRF 



-^ To SRF 



, Await_SRF_ 
Disconnection 
\ Continue 



lnt_SRF_ 
Released 



'From SRF 



Int SRF Released 



Result:= 
pass 




Release 



lnt_DP_T 
Disconnect 

/* leg ID */ 



Wai|^For_Disconrlect_ 
For^ward Conneciion 




T Abandor 

/' 



Int Disconnect , , ^. / 

Forward_Connection InLcontinu^ 



To SRF 



lnt_Disconnect_ Wait_For_Disconriect_ 
SRF / Forward Conneciion 



/Await_SRF_\ 

DisconnectionJ_ 
\ Active / 



lnt_SRF_ 
Released 



Result :: 
Pass 




lnt_Discoripect_ 
Forward Cennection 



lnt_Disconnfect_ 
SRF / 



/Await_SRF_\ 
Disconnection ! 
\ Fail 7 



J To SRF 



Figure 4.39b: Procedure CAMEL_MT_CTR (sheet 2) 
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Procedure CAMEL_MT_CTR 

Procedure in the GMSC to handle _^ 
a Connect To Resource operation 



3(4) 



Signals to/from the right are to/from[ 

thegsmSSF. 

Signals to/from the left are to/from 

the external SRF. 



Relay 



CAP_Play / 
Announcement 



CAP_Play_ 
Announcement 



CAPPronipf 
And_Colle^ 

irrnition 



'CAP_Pror|ipt_ 
And_Collect_ 
Jser Information 



CAP_Spei;ialized_ 
^Ressource_Report 



CAP_Specialized_ 
Ressource_Rfeport 




CAP_Pror|ipt_ 
And_Collect_ 

;fir_lnfnrl matinn 
ack 

CAP_Proml3t 
And_CollectJ 
User Information 
-ack — 



Relay 



Figure 4.39c: Procedure CAMEL_MT_CTR (sheet 3) 
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Procedure CAMEL_MT_CTR 

Procedure in the GMSC to handle _^ 
a Connect To Resource operation 



4(4) 



Await SRF Initialislation 



True 



lnt_DP_T_bi§connect 

riegID*/ 




Wait^For_Disconnect_ 
Forward Connection 



lnt_Disconnect_ 
Forward Connection 



Int Disconne>t-SRF ^ To SRF 



/Await_SRF_\ 

Disconnection^ 
\ Active ' 



lnt_SRF_ 
Released 



Results 
pass 



J From SRF 




Signals to/from the left are ^ 

to/from the originating exchange; 
signals to/from the right are to/from 
the gsmSSF if not otherwise stated 



False 



Int DP T AlSandon 



P T Abandoh 



Int continue 



Wait ForDisconn,ect_ 
For^ward Connection 



lnt_Disconnect_ 
Forward_Connection 



Int DisconneGfSRFTo SRF 



M/ 



/Await_SRF_\ 

ipisconnectionj 
\ Fail I 

lnt_SRF_ / 
Released \ 



From SRF 



Result:: 
fail 




Figure 4.39d: Procedure CAMEL_MT_CTR (sheet 4) 
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Procedure CAMEL_MT_GMSC_Notify_CF 



1(1) 



/* Procedure in the GMSC 
to notifythegsmSSFthat 
a call has encountered 
conditional call fonwarding 7 



CFNRy 



lnt_DP_ ^\ 
T_No_Ansvv^f 




No 



/* Signals to/from the left areL 
to/from the originating MSC; 
signals to/from the right are 
to/from thegsmSSF 
unless marked othenwise 7 



ELSE 



FTN as a result of 

the first SRI and TDP 12 

has been triggered? 



Result:= 
Continue 



DP T CCF 




> Release 



lnt_DP_T_ 
Abandon 



P_T_Abandoh 



lnt_ 
Continue 



Int continue 



To proces L _ '-''^ 

MT CF MSC I cancelled 



Release call 
resources 



lnt_Continue 

_With_ \ 

A rgument 



lnt_ 
Connect 



CAMEL_ 
_Modify_ 
CUG Info 



lnt_Releasi 
Call 



'Modify call 
parameters with 



'Modify call 

parameters with 

received information ' 



Release 



To proces | CF 

MT CF MSC I cancelled 



DesJiRation nCrmijerj 
cMted MSIS.DN? 



Yes 



Modify call 

Parameters with 

received i n formatilo n ' 



Result:: 
Fail 



)< 

Result:= 
Continue 



No 



Result:= 
Reconnect 



Release call 
resources 



Result:: 
Fail 







Figure 4.40a: Procedure CAMEL_MT_GMSC_Notify_CF (sheet 1) 
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4.5.3.2 Retrieval of routeing information in the HLR 

The functional behaviour of the HLR is specified in 3GPP TS 23.018 [3]. The procedures specific to CAMEL are 
specified in this clause: 

- CAMEL_HLR_INIT; 

- CAMEL_CSI_Check_HLR; 

- CAMEL_0_CSI_CHECK_HLR; 

- CAMEL_D_CSI_CHECK_HLR; 

- CAMEL_T_CSI_CHECK_HLR; 

- CAMEL_CHECK_SII2_CDTI. 

The procedure CAMEL_Provide_Subscriber_Info is specified in clause 4.5.8. 
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Procedure CAMEL HLR INIT 



Procedure in the HLR to '^ 
handle a request for routeing 
information for an IVIT call. 



ODB 



Set negative 
response: 
Call Barred 




Yes 

Triggering^teria 




No 



No 



Yes 



Yes 



Yes 



Continue 



Normal call 

handling accordihg 

toBG PPTS ?3.ai8 



Network 
specific 



rjletwork specifif; 
handling 



1(1) 



Result:= 
pass 




Result:: 
fail 



Result:= 
pass 





I The network specific handling 
' ^ shall include the result of the procedure 
CAMEL_HLRJNIT (fail, pass) 




Figure 4.41 : Procedure CAMEL_HLR_INIT (sheet 1) 
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Procedure CAMEL_CSI_Check_HLR 

/* This procedure in the HLR_' 
to perform the handling for a 
forwarded CAMEL call. */ 



QAMEL_T_CSI 
CHECK HLF: 



-Resu 
T-CSI 

Active? 



Yes 



C/MVIEL_0_CS 
CHECK HLF 



CtAMEL_D_C9l 
CHECK HL 



Result:= 
CSI active 




1(1) 



No 



Result:= 
CSI not active 




Figure 4.42: Procedure CAMEL_CSI_Check_HLR (sheet 1) 
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Procedure CAMEL O CSI CHECK HLR 



/* Procedure in the HLR to check " 
the 0-CSI and set the 0-CSI 
parameter for SRI ack accordingly. *[ 



1(1) 




No 



ve? 



Set 0-CSI 

parameter 

(note 1 , note 2) 




Note 1 : K 

In case of GSM call forwarding, as an implementation option, the HLR may perform conditional triggering checj^ 
for DP Collected Info services in 0-CSI. 

If the check passes, 0-CSI shall be sent to the GMSC without conditional triggering criteria for DP Collected info 
If the check fails, DP Collected Info triggers shall not be sent to the GMSC. 

Note 2: 

The HLR shall not send 0-CSI data to the GMSC if the GMSC does not support the indicated CAMEL Capability 

Handling in 0-CSI. 



Figure 4.43: Procedure CAMEL_0_CSI_CHECK_HLR (sheet 1) 
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Procedure CAMEL D CSI CHECK HLR 



/* Procedure in the HLR to check " 
the D-CSI and set the D-CSI 
parameter for SRI ack accordingly. *[ 




CAMEL Ph^e 3 
supported inpMSC 

Yes 1 



Set D-CSI 
parameter 




No 



No 



1(1) 



Figure 4.44: Procedure CAMEL_D_CSI_CHECK_HLR (sheet 1) 
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Procedure CAMEL T CSI CHECK HLR 



/* Procedure in the HLR to i_^ 

check the T-CSI and set the SRI ack, 
parameter accordingly 7 




Yes 

C^MEL_Provid^. 

Subscriber 

Infn HI R 



(- 



Set T-CSI 
parameter 



Result:= 
T-CSI active 




No 



1(1) 



No 



Yes 



No 



Result:= 
continue 




Figure 4.45: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1) 
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Procedure CAMEL CHECK SII2 CDTI 



1(1) 



/* Procedure in the HLR or MSC to __, 
determine if the SII2 allows or disallows^ 
invocation of Call Forwarding or Call 
Deflection. 7 



Yes 




Call Diversion Treatment 
Indicator present in SII2? 



Call Diversion Treatment 
Indicator set to Call 
Diversion allowed? 




Result : 
Fail 



Result :: 
Pass 




Figure 4.46: Procedure CAMEL_CHECK_SII2_CDTI (sheet 1) 
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4.5.3.3 



Handling of provide roaming number request in the VLR 



The functional behaviour of the VLR is specified in 3GPP TS 23.018 [3]. The procedure specific to CAMEL is 
specified in this clause: 

- CAMEL SET SOA. 



Procedure CAMEL_SET_SOA 

Procedure in the VLR to set the _^ 
suppression of announcement 
indicator as required for this call 



1(1) 



No 



Suppression of 
announcement 




Suppressiotvof 

louncerng 

rectujred? 

Yes 

Suppression o| 
announcemeni 
required :=fn]e[ 




Figure 4.47: Procedure CAMEL_SET_SOA (sheet 1) 
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4.5.4 Handling of mobile terminating calls 

4.5.4.1 Handling of mobile terminating calls in the terminating VMSC 

The functional behaviour of the terminating VMSC is specified in 3GPP TS 23.018 [3]. 

The behaviour specific to CAMEL is: 

the inclusion of the O-CSI and/or D-CSI parameter in the Perform Call Forwarding message sent to the process 
MT_CF_MSC if it was received in the Send Info For Incoming Call ack; 

the requirement to suppress the connection of announcements or tones if the VLR includes the suppression of 
announcements parameter in the Send Info For Incoming Call negative response. 

The procedures specific to CAMEL are specified in this clause: 

- Procedure CAMEL_ICH_VLR. 

- Procedure CAMEL_0_CSI_Check_VLR. 

- Procedure CAMEL_D_CSI_Check_VLR 

- Procedure CAMEL_VT_CSI_Check_VLR. 

- Procedure CAMEL_ICH_MSC_INIT. 

- Procedure CAMEL_MT_VMSC_Notify_CF. 

4.5.4.1 .1 Action of the VMSC in procedure CAMEL_MT_VMSC_Notify_CF 

The Forwarding reason is taken from the Complete Call message from the VLR. 

The Int_DP_T_No_Answer and Int_DP_T_Busy messages include a parameter to indicate that the call has encountered 
conditional call forwarding. The gsmSSF will transfer this parameter to the CAP_Event_Report_BCSM message which 
it sends to the gsmSCF. 
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Procedure CAMELJCH_VLR 

/* This procedure is called in :, 
ICH_VLR{inGSM23.018)7 



> Abort 



Result:: 
FAIL 




\supports^^ 
Gamei 
pha;3e 3 
Yes 



No 



cftM 



EL_VT_CSI 
CHECK VLF^ 




1(1) 



/* Signals to/from the left^ 
are to/from the MSC. */ 



Result:= 
Pass 




Figure 4.48: Procedure CAMEL_ICH_VLR (sheet 1) 
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Procedure CAMEL_0_CSLCHECK_VLR 

Procedure in the VLR to check i_^ 
the 0-CSI and set the 0-CSI 
parameter for SIFIC ack accordingly.; 




Yes 
Set 0-CSI 
parameter 




No 



1(1) 



Figure 4.49: Procedure CAMEL_0_CSI_Check_VLR (sheet 1) 



£75/ 



3GPP TS 23.078 version 3.10.0 Release 1999 



137 



ETSI TS 123 078 V3.10.0 (2001-09) 



Procedure CAMEL D CSI CHECK VLR 



/* Procedure in the VLR to check ' ' 
the D-CSI and set the D-CSI 
parameter for SI FIG ack accordingly. *[ 




No 



1(1) 



Figure 4.50: Procedure CAMEL_D_CSI_Check_VLR (sheet 1) 
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Procedure CAMEL VT CSI CHECK VLR 



/* Procedure in the VLR to ' \ 

check the VT-CSI and set the SIFIC ackl 
parameter accordingly 7 



Check basic service code criteria [ 
Check VT-CSI in VMSC-B 




Yes 



Set VT-CSI 
parameter 



Result:: 
CCH 




1(1) 



No 



Yes 



No 



No 



Result:= 
continue 




Figure 4.51: Procedure CAMEL_VT_CSI_Check_VLR (sheet 1) 
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Procedure CAMEL ICH MSC INIT 



/* Process in the VMSC-B l"^^ 

to handle a 

terminating call request 7 



set 
CSI=VT-CSI 



Intjnvoke 

gsmSSF 

l (VT-C SI) / 



I wailL_for_ \ 

gsmSSFJnvok^d 

\ / 



1(5) 



/* Signals to/from the right are to/froi 
the gsmSSF 7 



Figure 4.52a: Procedure CAMEL_ICH_MSC_INIT (sheet 1) 
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Procedure CAMEL ICH MSC IN IT 



/* Process in the VMSC-B ' '^ 

to handle a 

terminating call request V 



/ waitjoi^ \ 
gsmSSF_lnvok0d 



lnt_gsmS§P_ 
Invoked 



CalLActive : 
False 



In t_D P_T errt\nati on 
attempt_Autofized 

^ ^ > 

Dp_Terminatioh 

I attempt_ 
\ Aiitorized 



2(5) 



/* Signals to/from the left are to/from^ 

the orginating exchange; 

signals to/from the right are to/from 

thegsmSSF*/ 



> Release 



lnt_T Exception 



Result:= 
aborted 




Figure 4.52b: Procedure CAMEL_ICH_MSC_INIT (sheet 2) 
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Procedure CAMELJCH_MSCJNIT 

/* Process in the VMSC-B^ _^ 

to handle a 

terminating call request 7 



Df'_Terminatior)_ 
! _Attempt_ ; 
\ Authorised' 



lnt_Continu! 
_With_ < 
Argument 



Int Continue 



redi 



Modify call 
Parameters with 




Yes 



Modify call 

parameters 

with received 



information. 



Set VT-CSI 
suppression 



Result:= 
MSRN 




3(5) 



/* Signals to/from the left are to/from_ 

the orginating exchange; 

signals to/from the right are to/from 

thegsmSSF; 

if not othenwise stated. 7 



Int Connect 



Send_ACM_ 
lf_Required 



; Procedure defined 
in 3GPPTS 23.018 



Destination Numtger : 
3d MSISDN? 




Origii 

CalletkParty Subscribed 
Td^UG? 

No 



Yes 



CAMEL_ 
_Modify_ 
CUG Info 




Modify call 

parameters 

with received 



Yes 



information 



FTN:= 

Destination Routing 

A ddress 



Result:= 
Reconnect 



lnt_Exceptio 



Result:= 
fail 





Figure 4.52c: Procedure CAMEL_ICH_MSC_INIT (sheet 3) 
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Procedure CAMEL ICH MSC IN IT 



/* Process in the VMSC-B ' '^ 

to handle a 

terminating call request V 



Release 



lnt_DP_ 
T Abandoi 



/ \ 

DP T Abandor^i 



Int continue 



Result:= 
aborted 




DPTerminatio 
i Attempt_ 
\ Authorised 



Int Releas6Cali 



Int Error 



No 
Release 




Result:= 
Aborted 




4(5) 



/* Signals to/from the left are to/froml 

the orginating exchange; 

signals to/from the right are to/from 

IhegsmSSF; 

if not otherwise stated. 7 



Default Call 
Handling = Continue 
Call? 



Figure 4.52d: Procedure CAMEL_ICH_MSC_INIT (sheet 4) 
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Procedure CAMEL ICH MSC IN IT 



/* Process in the VMSC-B ' '^ 

to handle a 

terminating call request */ 



lnt_Establish_ 
Temporary^ 
Connection \ 



CAMEL MT Etc 



No 



5(5) 



/* Signals to/from the right are to/froml 
thegsmSSF. 7 



DP_Termination_Attempt_Authorised 
DP T Not Reachable 



lnt_Connept_To_ 
Resource 



CAMEL MT CTR 




Yes 



Result: 
fail 




Figure 4.52e: Procedure CAMEL_ICH_MSC_INIT (sheet 5) 
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Procedure CAMEL_MT_VMSC_Notify_CF 



1(1) 



/* Procedure in the VMSC l _ 
to notifythegsmSSFthat 
a call has encountered 
conditional call fonwarding 7 



To process [ 
MT CF MSC 



CFNRy 



lnt_DP_ 
T_No_Answ 

kCF) 



> Release 



lnt_DP_T_ 
Abandon 



P_T_Abandoh 



Int continue 



CF 
cancelled 



Release call 
resources 



Result:: 
Fail 





/* Signals to/from the left areL 
to/from the VMSC; 
signals to/from the right are 
to/from the gsmSSF 
unless marked othenwise 7 



Result := 
Continue 



lnt_DP_ 
T_Busy(CF)/ 




DP T CCF 



lnt_Continue_ 
_With_ < 
_A rgument\ 



lnt_ 
Continue 



lnt_ 
Connect 



lnt_Releasi 
Call 



CAMEL_ 
_Modify_ 
CUG Info 



'Modify call 

fbarameters with 

receivecUofomiatio n ' 



'Modify call 

ftarameters with 

receivecLirTfomiatiD n ' 



Release 



To proces L _ C!F 

MT CF MSC I cancelled 



Release call 
resources 



Result:= 
Continue 



Result:= 
Reconnect 




Result:: 
Fail 





Figure 4.53a: Procedure CAMEL_MT_VMSC_Notify_CF (sheet 1) 
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4.5.4.2 Handling of mobile terminating calls in the VLR 

The functional behaviour of the terminating VLR is specified in 3GPP TS 23.018 [3]. The process specific to CAMEL 
is specified in this clause: 

Process Reconnected_MT_Call_VLR. 

The behaviour specific to CAMEL is: 

the inclusion of the O-CSl and/or D-CSI parameter in the Send Info For Incoming Call ack if the call is to be 
forwarded and O-CSI and/or D-CSI is included in the subscriber data for that subscriber in the VLR; 

the inclusion of the suppression of announcements parameter in the Send Info For Incoming Call negative 
response if it was received in the Provide Roaming Number. 
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Process Reconnected_MT_CALL_VLR 

/* Process in the VLR to i " 

handle a request for information 

for a reconnected incoming (MT) call */| 



CUG info provided 
for incoming call? 



CUG provisioned 
for called subscriber? 



Idle 



Send Info For 
^IVIT Reconnected 
-Call ! 




Yes 




Yes 



Set negative 
response: 
CUG reject 



Send Info For MT 
Reconnected 
all negative 



resDonse 



Idle 



RMTC_VLR1(1) 



/* Signals to/from the left 
are to/from the MSC. V 



Set result: 
Forward 



Set 
forwarding 
information 



C/\M 



EL_0_CSI 
CHECK VLFl 



CAMEL_D_CSI 
CHECK VLF^ 



Send Info For MT 
Reconnected 
^ Call ack 



Figure 4.54: Process Reconnected_MT_Call_VLR (sheet 1) 

4.5.5 Handling of forwarcJed calls 

The handling of forwarded calls in the GMSC or the terminating VMSC is specified in 3GPP TS 23.018 [3]. The 
procedures specific to CAMEL are specified in this clause. 

- Procedure CAMEL Check ORLCF VMSC. 
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- Procedure CAMEL_CF_MSC_INIT. 

- Procedure CAMEL_CF_MSC_ANSWER. 

- Procedure CAMEL_CF_ETC. 

- Procedure CAMEL_CF_CTR. 

A mobile terminated call can be forwarded either in the GMSC (indicated by provision of Forwarded-To-Number from 
HLR or gsmSCF) or in the MSC (indicated by provisioning of Forwarded-To-Number from VLR). 

4.5.5.1 Procedure CAMEL_CF_MSCJNIT: handling of 
lnt_Continue_With_Argument 

The received parameters are used to overwrite the corresponding ISUP parameters (for mapping see 3GPP 

TS 29.078 [5]). Call parameters which are not included in the Int_Continue_With_Argument message are unchanged. 

Signalling limitations or regulatory requirements may require the Calling Party Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 

4.5.5.2 Procedure CAMEL_CF_MSCJNIT: handling of lnt_Connect 

The received parameters are used to overwrite the corresponding ISUP parameters (for mapping see 3GPP 
TS 29.078 [5]. Call parameters which are not included in the Int_Connect message are unchanged. 

An a network operator option, loop prevention mechanisms may cause the redirection information to be ignored or 
modified (e.g., if the Redirection counter has been decreased). 

Signalling limitations or regulatory requirements may require the Calling Party Category, Generic Number, Original 
Called Party Number and Redirecting Party ID to be ignored or modified. 

The network signalling system shall indicate that this is an internal network number. 

4.5.5.3 Action of the MSC in procedure CAMEL_CF_MSC_ANSWER 

If the MSC received a destination address from the GMSC in the ISUP Answer or Connect message, the MSC relays 
the destination address to the gsmSSF in the Int_DP_0_Answer message. 

4.5.5.4 Action of the MSC in procedure CAMEL_CF_ETC 

In procedure CAMEL_CF_ETC (sheet 2) the GMSC or terminating VMSC will remain in the 
Wait_For_Assisting_Answer state until it receives an ISUP Answer Message (ANM) or timeout occurs. This is to 
ensure that a call record is always generated for every successful establishment of a temporary connection to a gsmSRF, 
especially in the case where the connection is between PLMNs. 

NOTE: This means that it may not be possible to access an SRF which does not generate an ISUP Answer 

Message (ANM). 
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Procedure CAMEL Check ORLCF VMSC 



/* Procedure in the VMSC TO check which CSIs 



have to be included in RGH for Optimal 
Roueting of Late Forwarded calls*/ 



If No 0-GSI or D-GSI is 
present in VLR, then non- 
GAMEL ORLCF shall be 
invoked. 



If the required CAMEL 
Phases are not supported 
by GMSC, then Forwarding 
shallbedonein the VMSC. 
(note 1 , 2) 




Notes ^ 

1 . When CAMEL Capability 
handling is not present in O-GSI, 

it is assumed to be CAMEL Phase 1 

2. When GMSC Supported 
CAMEL Phases was not received 
from HLR (in PRN), it is assumed 
to be CAMEL Phase 1 . 



1(2) 



0-QS\ or D-€SI_ 
"pr^^sentin VMSdT" 
No 




Yes 

Req^iesfed CAMEL 
phases supported by 
C3M£ 




No 



No 



Yes 

pp-Collected^ 
^IrifQin O- 



No 



If DP Collected Info 
criteria are fulfilled, then 
the DP Collected Info 
shall be included in RGH. 
Otherwise, DP Collected 
Info shall not be included 
in RGH. 




'Mark DP Collected_lnfo for 

inclusion in RGH 

(no criteria shall be included 

in RGH)' 



DP Route Select Failure, 
if available, shall be 
included in RGH. 



DPRdute_Sele5t_^ 
Failure in 0-CS I? 



No 



Yes 

l\^lark DP Route_Selecl 
ilurefor inclusion in R 




Result := VMSCCF Result := ORLC 




Figure 4.55a: Procedure CAMEL_Check_ORLCF_VMSC (sheet 1) 
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Procedure CAMEL Check ORLCF VMSC 



/* Procedure in the VMSC TO check which CSIs 



have to be included in RGH for Optimal 
Roueting of Late Forwarded calls*/ 



D-GSI, if available, shall ^ 

be included in RGH i ~~~~--^resen 



'Mark D-CSI fort 
inclusion in RCH' 




F?eult := ORLCr 




2(2) 



Figure 4.55b: Procedure CAMEL_Check_ORLCF_VMSC (sheet 2) 
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Procedure CAMEL_CF_Dialled_Services 

Procedure in the MSC to i_^ 
process CAMEL dialled servicesi 
for forwarded calls 



Result:: 
Fail 




CAMEL_ 
$DS CF INT 




Fail ^ ^-\ Abort 
Result? 



CAMEL_ 
KIDS CF INITI 



Fail ^ ""-\ Abort 
Result? 




Pass 



Results 
Pass 




1(1) 



/* Signals to/from the left are 
to/from the origination Exchange. 



CAMEL_OCH 
MSC DISC4 



Result:= 
Abort 




Figure 4.56a: Procedure CAMEL_CF_Dialled_Services (sheet 1) 
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Procedure CAMEL CF MSC INIT 



1(4) 



r Procedure in the MSC to ' '_^ 
handle a fonwarded call */ 



No 



Result:= 
pass 




Yes 



Int Error 



Release 



Result:: 
fail 





r Signals to/from the left are to/fromi 
the process MT_GMSC / ICH_MSC; 
signals to/from the right are to/from 
the process gsmSSF if not 
otherwise stated. 7 



Call forwarding or 
Call Deflection 



Connect 

CojiFr6ct without 

"TD-CSIApplicatete 

ihdlcato'r 

No 



lnt_lnvoke gSmSSF 

(acsi) / 



Wait_For_ 
jgsmSSF_ 



lnt_gsmSSF 
Invoked \ 



Angwer Received 
False 



lnt_DP_ \ 
_Collected_ 
_lnf o / 

I DP^ 
_Collected_ 
\ Info 



>CF Cancelled 



lnt_0__Excep)ion 



Result:= 
cancelled 




Figure 4.57a: Procedure CAMEL_CF_MSC_INIT (sheet 1) 
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Procedure CAMEL_CF_MSC_INIT 

7* Procedure in the MSC to^^_^ 
handle a forwarded call 7 



2(4) 



DP_ 

Collected^ 
Irifo 



/* Signals to/from the left are to/fromL: 
the process MT_GMSC / ICH_MSC; 
signals to/from the right are to/from 
the process gsmSSF if not 
otherwise stated. 7 



Int Release Call 



Int Error 




/ lnt_Continuj 
lnt_Contint(e with 

_Argument 



Int Connect 



Default Call 
Handling = Continue 
Call? 



Yes 



Release 



Result:: 
fail 




CAMEL_ 
_Modify_ 
CUG Info 



CAMEL_ 
_Modify_ 
Jnfa 



'Modify call 
parameters wit| 
reel 



'Modify call 
parameters with 
on' re rleived informati on' 



'Destination 

address := 

Called Party 

Number' 



Result:= 
pass 




Figure 4.57b: Procedure CAMEL_CF_MSC_INIT (sheet 2) 
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Procedure CAMEL CF MSC INIT 



3(4) 



r Procedure in the MSC to ' '_^ 
handle a fonwarded call */ 



r Signals to/from the right are to/from| ' 
the gsmSSF if not otherwise stated. 7 



DP_Collectedi 

\ Info ; 

\ . / 



lnt_Establis)<_ 

Temporary 

Connectionx 



)P^Collected 
Info 



lnt_Connect_To_ 
Resource \ 




Figure 4.57c: Procedure CAMEL_CF_MSC_INIT (sheet 3) 
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Procedure CAMEL CF MSC INIT 



r Procedure in the MSC to ' '_^ 
handle a fonwarded call */ 



P_Collected 
Info 



Release 



Int DP O Abandon 



P O Abandoih 



Int contin 



Result:= 
fail 




4(4) 



r Signals to/from the left are to/from I, 
the process MT_GMSC / ICH_MSC; 
signals to/from the right are to/from 
the gsmSSF; if not otherwise stated. */ 



Figure 4.57d: Procedure CAMEL_CF_MSC_INIT (sheet 4) 
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Procedure CAMEL_SDS_CF_INIT 

/* Procedure in the MSC to perform_ _^ 
CAMEL handling for a subscribed 
Dialled Service 7 



1(3) 



Result= 
Pass 




/* Signals to/from the left are 

to/from parent process; signals to/from the right are 

to/from the gsmSSF. */ 




Tnyocatioc 
Yes 

CaH Reference"^ 
Iwriber stored? 

f No 



Allocate Call 
Reference Number 



Store Original 
(tall Parameters 



lnt_lnvoke 
gsmSSF 




/ Wai1^for_ \ 
gsmSSF_lnvok0d 



lnt_gsmSSF_ 
Invoked \ 



CF 

^cancelled 



lnt_DP^ 
Analysed_ 
info ^ / 



DP_ \ 

Analysed_ i 

Info / 



lnt_0_Excepjion 



Result:= 
Abort 




Figure 4.58a: Procedure CAMEL_SDS_CF_INIT (sheet 1) 
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Procedure CAMEL_SDS_CF_INIT 

/* Procedure in the MSC to perform_ _^ 
CAMEL handling for a subscribed 
Dialled Service 7 



2(3) 



/* Signals to/from the left are 

to/from the parent process; signals to/from the right are 

to/from the gsmSSF. 7 



DP_ 
Analysed, 
Info 



lnt_Releasi 
Call 




lnt_Continue:^ / 
With_ \ Int^Conneqt 
A rgument \ 



CF 

^cancelled 



CAMEL^ 
_Modify_ 
CUG Info 



redi 



Modify call 
barameters with 



on 



Results 
Pass 




lnt_DP_0_ 
Abandon 



Results 
Abort 




Figure 4.58b: Procedure CAMEL_SDS_CF_INIT (sheet 2) 
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Procedure CAMEL_SDS_CF_INIT 

/* Procedure in the MSC to perform_ _^ 
CAMEL handling for a subscribed 
Dialled Service 7 



DP_Analysed_lr)fo 



lnt_Establistr 
Temporary^ 
Connection 



No 



P_AnalysedA 
_lnfo ) 



lnt_ConneptLTo_ 
Resource \ 



MEL CF CTR 




Yes 



Result:: 
fail 




3(3) 



/* Signals to/from the right are to/fromK 
the gsmSSF if not otherwise stated. *r] 



Figure 4.58c: Procedure CAMEL_SDS_CF_INIT (sheet 3) 
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Procedure CAMEL_NDS_CF_INIT 

r N 

/* Procedure in the MSC to perform i "_^ 

CAMEL handling for a network 

Dialled Service for mobile originated calls 7| 



Result= 
Pass 





Yes 



Store Original 
Call Parameters 



lnt_lnvoke_ 
gsmSSF 
(N-CSI) ^ 



/ Wai1^for_ \ 
gsmSSF_lnvok0d 



lnt_gsmSSF_ 
Invoked \ 



lnt_DP_ 
Analysed, 
into , 



1(3) 



/* Signals to/from the left 

are to/from parent process; signals 

to/from the right are to/from the gsmSSF. */ 



CF 

^cancelled 



lnt_0_Excep)ion 



I DP^ 
Analysed_ 
Info 



Result:= 
Abort 




Figure 4.59a: Procedure CAMEL_NDS_CF_INIT (sheet 1) 
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Procedure CAMEL_NDS_CF_INIT 

r N 

/* Procedure in the MSC to perform i "_^ 

CAMEL handling for a network 

Dialled Service for mobile originated calls *l\ 



2(3) 



/* Signals to/from the left 

are to/from parent process; signals 

to/from the right are to/from the gsmSSF. */ 



DP_ 
Analysed^ 
Into 



lnt_Releasi 
Call 




lnt_ContinLie_ 
_With_ < 
_A rgur r ient \ 



Int Connect 



CF 

^cancelled 



CAMEL_ 
_Modify_ 
CUG Info 



'Modify call 
parameters witf 
red 



ion 



Results 
Pass 




lnt_DP_0_ 
Abandon 



Result:= 
Abort 




Figure 4.59b: Procedure CAMEL_NDS_CF_INIT (sheet 2) 



£75/ 



3GPP TS 23.078 version 3.10.0 Release 1999 



160 



ETSI TS 123 078 V3.10.0 (2001-09) 



Procedure CAMEL_NDS_CF_INIT 

r N 

/* Procedure in the MSC to perform i "_^ 

CAMEL handling for a network 

Dialled Service for mobile originated calls 7| 



DpAnalysedJrjfo 



lnt_Establisj/ 

TemporarK 

ConnectionX 



MEL CF ETC 



No 



)P_Analysed\ 
Info 7 



lnt_Connec1f_To_ 
Resource \ 



MEL CF CTR 




Yes 



Result:= 
fail 




3(3) 



/* Signals to/from the right are to/from 
the gsmSSF if not othenwise stated. 7 



Figure 4.59c: Procedure CAMEL_NDS_CF_INIT (sheet 3) 
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Procedure CAMEL_CF_MSC_ANSWER 

I N 

/* Procedure in the MSC to handle _^ 
a fowarded call */ 



1(2) 



J from the 
' igsmSSF 



Int Releasi 



Release 



Release 



Result=:fail 




Result=pass 




J from the 
' igsmSSF 



Int continue 



Result:=pass 




No 




/* Signals to/from the left^ 
are to/from the process 
MT_GMSC/ICH_MSC; 
signals to/from the right 
are to/from the terminating 
exchange. 7 



-^tothegsmSSF 



Answer Received 
True 



DP O Answer 




Figure 4.60a: Procedure CAMEL_CF_MSC_ANSWER (sheet 1) 
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Procedure CAMEL_CF_MSC_ANSWER 

I N 

/* Procedure in the MSC to handle _^ 
a fowarded call */ 



2(2) 



tDP_0_Answer 



/* Signals to/from the left \ 
are to/from the process 
MT_GMSC/ICH_MSC; 
signals to/from the right 
are to/from the terminating 
exchange. 7 



Int Error 



No 



Release 



Release 




Default call handling : 
continue call ? 



Result:: 
fail 




Figure 4.60b: Process CAMEL_CF_MSC_ANSWER (sheet 2) 
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Procedure CAMEL CF ETC 



/* Procedure in the MSC 
to handle a temporary 
connection 7 



Initial 
Address 



Send_ACM_ 
lf_Required 



/ Wait_For_ \ 
^ssistingACM 



True 



> Release 



Answef 
eceived 



lnt_DP_0 
rieglDV 



connect 



Wait^For_Disconr\ect_ 
Forward Connection 



lnt_Discoripect_ 
Forward Connection 



1(3) 



/* Signals to/from the left are to/fromL 
the process MT_GMSC / ICH_MSC; 
signals to/from the right are 
to/from the gsmSSF; 
if not otherwise stated. 7 



Release 



jToCAMEL_ 
^AssistingMSC 
orSRF 



Result:= 
pass 




ToCAMEL_ 
'Assisting_MSC 
orSRF 

J Procedure defined 
in 3GPPTS23.018 



Release 



Int ETC Faifed 



FromCAMEL_ 
^Assisting_MSC 
orSRF 



False 



Int DP O Abandon 



Result:: 



pass 



/—^ ^, 

bP_0_Abandoh 

\ / 




Int continue 



Release 



jToCAMEL_ 
^Assisting_MSC 
orSRF 



Result:: 
fail 




Figure 4.61a: Process CAMEL_CF_ETC (sheet 1) 
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Procedure CAMEL CF ETC 



2(3) 



/* Procedure in the MSC 
to handle a temporary 
connection 7 



/* Signals to/from the left are to/from 

the process MT_GMSC / ICH_MSC; 

signals to/from the right are 

to/from the CAMEL_Assisting_MSC or SRF. 7 



/ WaiLForL \ 
Assisting_ACIVI 



Address 
Complete 



Connect 



Wait_For. 
Assisting 
Answer / 



Answer 




^Bothwa 
through connectlorr 
reCfujred? 

^tes- 



aend_Answer 
lf_Required 



No 

Send_ACM_ 
lf_Required 



; Procedure definei 
in 3GPPTS23.0 



No 



Progress 

1^ 



^„B!5thway 
TtTTough conn^ctt( 
jired? 



ion 



requ 



-Yes^ 



$end_Networl< 
Connect_lf 
R equired 



; Procedure defined 
in 3GPPTS 23.018 



lnt_Temporary 
Connection > 
LEstablishea 

/ Temporary^ \ 
[Connection^; 
vEstahlishecL/' 



Procedure defined | 
in 3GPPTS23.018 



Figure 4.61b: Procedure CAMEL_CF_ETC (sheet 2) 
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Procedure CAMEL CF ETC 



r Procedure in the MSC 
to handle a temporary 
connection 7 



> Re! ease 




True 

lnt_DP_0\ 
Disconnect / 
/'leglD*/ / 



W ai t_ For_D i sc on he ct_ 
Forward C 



.Connection 



false 



lnt_DP_0_ 
Abandon 



I \ 

DP O Abandoih 



Int contin 



Release 



Result:= 
fail 




3(3) 



r Signals to/from the left are to/froml 
the process MT_GMSC / ICH_MSC; 
signals to/from the right are 
to/from thegsmSSF; 
if not otherwise stated. 7 



TemporaryConnectionEstablished 
Wait_For_Assisting_Answer 



Release 



lnt_TC_ 
Released 



Result:= 
pass 




iToCAMEL_ 
I AssistingMSC 
orSRF 



FromCAMEL_ 
I AssistingMSC 
orSRF 



IntDisconn^t 
Forward_ \ 
Connection \ 



ToCAMEL_ 
AssistingMSC 
or SRF 



lnt_TC_ 
Released 



-Release 



Result:= 
pass 




Figure 4.61c: Procedure CAMEL_CF_ETC (sheet 3) 
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Procedure CAMEL_CF_CTR 

/* Procedure in the MSC ^"^^ 

to handle a Connect To Resource /- 

operation 7 | i 



lnt_SRF 

Connection " 
Failure, X 



^from SRF 



Int CTR Faited 



Result:= 
pass 




lnt_lnvoke_ 
SRF 



/AwaiTsRF^i 
\ Initialisation j 



lnt_SRF__ 
Connectec 



C;onnectSRFt4 
the call 



Send_ACM_ 
lf_Required 



No 



1(4) 



/* Signals to/from the left are 

to/from the process MT_GMSC / ICH_MSCJ 

signals to/from the right are to/from 

the gsmSSF if not othenwise stated. 7 



To SRF 



J from SRF 



; Procedure defined 
in 3GPPTS 23.018 




Yes 



EJsnd 



Network 
Connect_lf 
required 



; Procedure defined 
in 3GPPTS 23.018 



Int SRF Connected 



relay 



Figure 4.62a: Process CAMEL_CF_CTR (sheet 1) 
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Procedure CAMEL_CF_CTR 

/* Procedure in the MSC ^\ 

to handle a Connect To Resource 
operation 7 



2(4) 



/* Signals to/from the left are 

to/from the process MT_GMSC / ICH_MSCJ 

signals to/from the right are to/from 

the gsmSSF if not otherwise stated. 7 



Relay 



Release 



'From SRF 



Int SRF Released 



Result:= 
pass 



lnt_Disconngct_ 
Forward_ ^ 
Connection \ 

IntDisconrfect 
SRF 



/AwaitSRF \ 
l|)isconnectionJ_ 
'\ Continue / 



J To SRF 





lnt_DP_0 
Disconnect 
/* l e gi n 7 . 




'From SRF 



lnt_DP^O 
Abandon 

/* i Ha i 



Waif For Disconrtect/r, ^ au ^ I, 
For!ward~ConneciiorffP-0-Abandon 



Int SRF Released 



Int Disconnect , ^ ^. , 
Fo7ward_6onn"ic 18^^^°""""^ 



lnt_DP_0_\ 
Disconnect 
/* l e gl D 7 / 



lnt_DP_0_ 
Abandon 
i/* l e g I D 7 



False 



Results 
pass 



To SRF 



lnt_Disconne^ait_For_Disconn,ect_ 
SRF /Forward Connection 



Results 
pass 



DP_0_Abando,n 





/Awai1^SRF_\ lnt_Disconn4;L 
pisconnectionl Forward_Connection 
\ Active — A 



Int continue 



lnt_SRF_ 
Released 



lnt_Disconnect 
^ SRF 



Result:: 
fail 




Result :: 
Pass 




/AwaiLSRF \ 
pisconnectionl 
\ Fail / 



J To SRF 



Figure 4.62b: Procedure CAMEL_CF_CTR (sheet 2) 
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Procedure CAMEL_CF_CTR 

r Procedu re i n the M SC ' '_^ 

to handle a Connect To Resource 
operation */ 



3(4) 



CAP_Play / 
Announcement 



CAP_PlayL 
Announcement 



r Signals to/from the right are to/from[ 

IhegsmSSF. 

Signals to/from the left are to/from 

the external SRF.*/ 



Relay 



CAP_Promp 

And_Colle 

User Information 



CAP_Prompt_ 

And_Colle:t_ 

Userjnfonmation 

—i ^ 



CAP_Spec;ialized_ 
'Ressourc€L.Report 



CAP_Speci&|ized„ 
Ressource_Bfeport 



Relay 



\ CAP_Pronipt_ 
/And_Colle:t_ 
/ Userjnfonmation 
ack 

CAP]]PrornM 
And_Collect7 
Userjnfomlation 
ack — I 



Figure 4.62c: Procedure CAMEL_CF_CTR (sheet 3) 
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Procedure CAMEL_CF_CTR 

r Procedu re i n the M SC ' '_^ 

to handle a Connect To Resource 
operation */ 



Awaif SRF Initialisation 



True 



> Release 



\nswen 
l^eceivec 



lnt_DP O Disconnect 

/*leglD7 



Int Disconnect -SRF ^ To SRF 



/AwaLSRI^\ 
pisconnectionj. 
\ Active T 



lnt_SRF_ 
Released 



'From SRF 



Result:: 
pass 




4(4) 



/* Signals to/from the left are 1. 

to/from the process MT_GMSC / ICH_MSC; 
signals to/from the right are to/from 
the gsmSSF if not otherwise stated. */ 



False 



Int DP O Abandon 



I \ 

pP_0_Abandon 



Int continue 



Int Disoonnebt-SRF ^ To SRF 



''AwaitSRF^, 
pisconneclion ! 
\ Fail / 



lnt_SRF_ 
Rel eased 



'From SRF 



Result:: 
fail 




Figure 4.62d: Procedure CAMEL_CF_CTR (sheet 4) 
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4.5.6 Handling of mobile calls in the gsmSSF 

Handling of mobile calls in the gsmSSF may involve the following process and procedures: 

- gsmSSF; 
Check_Criteria; 
Connect_To_Resource ; 

- Handle_AC; 

- Handle_ACR; 

- Handle_CIR; 

- Handle_CIR_leg; 
Complete_FCI_record; 
Complete_all_FCI_records ; 

- Handle_SCI; 
Handle_0_Answer; 
Handle_T_Answer. 

The detailed error handling for the process gsmSSF and the associated procedures is specified in 3GPP TS 29.078 ([5]). 



4.5.6.1 



Information flow for call duration control 



The following diagram shows the handling of the different timers that are used in the process gsmSSF and in the 
procedures Handle_AC, Handle_ACR, Handle_CIR. Timers Tssf, Tcp, Tsw, Tw and DELTA are defined in the process 
gsmSSF. 



CSE 



AC(Tcp1 ) 



gsmSSF/MSC 



MSC / TE 



ETC/CTR 



Tsw 



T <- 



ANSWER 





ACR 






AC(Tcp2) 






ACR 






RRBCSM 






CONNECT 






AC(Tcp3) 


> 



Tcpl 



Delta 
Tcp2-Delta 



RELEASE 



Tsw 



SETUP 
ALERT 



ANSWER 



Tcp3 



ACR 




ERBGSM 



Figure 4.63: Information flow for call control duration 
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4.5.6.2 Behaviour of the gsmSSF in the process gsmSSF 

The following paragraphs give details on the behaviour of the gsmSSF in the process gsmSSF. 

4.5.6.2.1 Actions of the gsmSSF on receipt of CAP_Request_Report_BCSM_Event (at the 
state WaitingForJnstructions) 

The gsmSSF arms the requested EDP, if the arming rules are fulfilled and returns to state Waiting_For_Instructions. 

The gsmSCF may request the monitoring for any one or more Answer, Busy, No Answer, Abandon, Route Select 
Failure and Disconnect Event of a party in the call. 

4.5.6.2.2 Actions of the gsmSSF on receipt of CAPContinue (at the state 
WaitingForJnstructions) 

An Int_Continue is sent to request the GMSC/MSC to continue call set-up as originally requested. 

4.5.6.2.3 Actions of the gsmSSF on receipt of CAP_Release_Call (at the state Monitoring) 

When a control relationship exists between the gsmSCF and gsmSSF (at least one EDP-R is armed), the gsmSCF may 
spontaneously instruct the gsmSSF to release the call at any time using the Release Call IF. The Release Call IF shall 
not be sent from the gsmSCF if only monitor relationship exists between the gsmSSF and the gsmSCF. 

4.5.6.2.4 Actions of the gsmSSF on receipt of lnt_DP_T_Busy or lnt_DP_T_No_Answer 
including the parameter CF (at the state Monitoring) 

If the handling of Int_DP_T_Busy or Int_DP_T_No_Answer including the parameter CF leads to the gsmSSF sending a 
CAP_Event_Report_BCSM to the gsmSCF, the gsmSSF shall include the parameter Call Forwarded as the Event 
Specific Information BCSM. 

4.5.6.3 Procedure Handle_SCI 

The following terminology has been used for e-parameters: 

Applicable and in use. The set of e-parameters is currently applicable and the set has been sent to the MS. 

Applicable but waiting. The set of e-parameters is currently applicable but the set has not yet been sent to the 
MS. 

Applicable but not in use. The set of e-parameters is currently applicable but it is not sent to the MS, e.g. because 
the Advice of Charge supplementary service is not subscribed. 

Stored. The set of e-parameters is not yet applicable. The stored set of e-parameters becomes applicable when a 
tariff switch occurs. 

1) Precondition: before an answer event is detected and no Tsw running at DP Collected_Info: 
if 1 set of e-parameters received — > send to the MSC; 

if 2 sets e-parameters received — > error; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > send 1^' to the MSC/start Tsw/store 2"''. 

2) Precondition: before an answer event is detected and Tsw running and no e-parameters at DP Collectedjnfo: 
if 1 set of e-parameters received — > error, no e-parameters stored; 

if 2 sets e-parameters received — > send 1st to the MSC/store 2"''; 
if 1 set of e-parameters and Tariff Switch received — > error; 
if 2 sets of e-parameters and Tariff Switch received — > error. 
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3) Precondition: before an answer event is detected and Tsw running and e-parameters stored at DP Collected_Info: 
if 1 set of e-parameters received — > error; 

if 2 sets e-parameters received — > error; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > error. 

4) Precondition: after an answer event is detected and no Tsw running: 
if 1 set of e-parameters received — > send to the MSC; 

if 2 sets e-parameters received — > error; 

if 1 set of e-parameters and Tariff Switch received — > start Tsw/store set; 

if 2 sets of e-parameters and Tariff Switch received — > error. 

5) Precondition: after an answer event is detected and Tsw running and no e-parameters: 
if 1 set of e-parameters received — > store e-parameters; 

if 2 sets e-parameters received — > error; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > error. 

6) Precondition: after an answer event is detected and Tsw running and e-parameters stored: 
if 1 set of e-parameters received — > error; 

if 2 sets e-parameters received — > error; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > error. 

7) Precondition: call processing is suspended at DP Analysed_Information: 
if 1 set of e-parameters received — > send to the MSC; 

if 2 sets e-parameters received — > error; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > send 1st to the MSC/start Tsw/store 2"''. 

NOTE 1: The MSC shall store the received e-parameters to be sent subsequently to the MS. The MSC shall send 
these e parameters to the MS in a Connect message or in a Facility message. 

NOTE 2: Dialled service gsmSCF can only give e-parameter(s)/Tsw when it is not given previously by Subscriber 
Service gsmSCF. After Dialled service gsmSCF gives e-parameter(s)/Tsw, Subscriber Service gsmSCF 
shall not give further on-line charging instructions (i.e. Send Charging Information and Apply Charging). 

For D-CSI, this is ensured by service subscription restriction by a home network operator. For N-CSI, this 
is ensured by a roaming agreement between home network operator and visited network operator or is 
only applicable within a home network. 

NOTE 3: When a CSE relationship is closed then the stored e-parameters given by that dialogue are discarded. Any 
Tariff Switch timer (Tsw) is also stopped when the CSE relationship is closed. If the CSE has given any 
e-parameters which are not stored but which are applicable (regardless of whether they are applicable and 
in use, applicable but waiting, or applicable but not in use) when the CSE relationship is closed, those e- 
parameters are also valid after the CSE relationship is closed. If any subsequent CAP dialogues give e- 
parameters those new e-parameters shall overwrite the applicable e-parameters given by the preceding 
CAP dialogues. 
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4.5.6.4 Process gsmSSF and procedures 

The call gap operation can only be received for an opened transaction between the gsmSSF and the gsmSCF. 



Process gsmSSF 

/* Invocation of gsmSSF in MO,' ' 
MI, VT or CF call case. 7 1 



/* Timers used in the gsmSSF process: 



1(33) 



A 



Tssf: Application timer in the ssf. 
Tcp: Timer for call period. 

This timer measures the duration of a call period. 
Tsw: Timer for tariff switch. 

At the expiration of this timer, a new tariff switch shall be started. 
Tw: Warning timer. 

At the expiration of this timer, a warning tone shall be played to the calling party. 
DELTA: time, measured in the gsmSSF, elapsed between the time an 

ApplyChargingReport operation is send to the gsmSCF and an 

ApplyCharging operation is received from the gsmSCF. 
Tccd: Control of call duration timer. 

This timer supervises if after sending of ACR a new AC is received. 

Tccd has a value range of 1 to 20 seconds. 

Ranges for the default values for Tssf. 

- non user interaction Tssf timer value: 1 second to 20 seconds 

- user interaction Tssf timer value: 1 minute to 30 minutes 

V 



/* TASK definition: K 

The sending of an ApplicationBegin signal opens a new relationship to the gsmSCF. 

The sending of an Application_End or Abort signal terminates the relationship to the gsmSCF. 



V 



/* Decision box definitions (1 ) K 

'armed TDPs for this CSI?' 

It is questioned whether or not the ongoing call can encounter further TDPs which are 

Indicated in the current CSI. 

'Call to be released?' 

It is questioned whether or not the ongoing call will be released imediately after gsmSSF 
has responded; that is the ongoing call will not send any signals furtheron to the gsmSSF. 
NOTE: In this case the gsmSSF shall also go to idle. 

*/ 



/* Decision box definitions (2) K 

Thefollowing decisions are used by procedures in CCF. 

'gsmSSF invoked?' 

Is the gsmSSF process in any state other than Idle? 

*/ 



Figure 4.64a: Process gsmSSF (sheet 1) 



£75/ 



3GPP TS 23.078 version 3.10.0 Release 1999 



174 



ETSI TS 123 078 V3.10.0 (2001-09) 



Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



2(33) 



/* Signals to/from the left are to/from the MSC; \ 
signals to/from the right are ^ 

to/from the gsmSCF. 7 



The received CSI states 
^whether DP Collected Jnfo 
or DP Analysed_lnformation 
or DP Route_Select_Failure 
or DP T_Busy 
or DP T_No_Answer 
or DP Terminating_Attempt_ 
Authorised shall be armed 
asTDP. 




lnt_lnvoke 
>gsmSSF 
_(D-CSJ)_ 




lr)t_lnvoke 
gsmSSF 



^ 



lnt_lnvoke 
>gsmSSF 
4VX-CSI)_ 

-^ 



lnt_lnvoke 
>gsmSSF 
4D. 



lnt_lnvoke 
>gsmSSF 
4N-_CSI)_ 



lnt_0_Exception, 
'lnt_T_Exception 



lnt_gsmS^F 
Invoked 



Int Continue 



Wait For 



4 



^Request / 



Idle 



lnt_DP 0_Answer, 

lnt_DP_T_Answer, 

lnt_DP_0_Abandon, 

lnt_DP_T_Abandon, 

lnt_DP_Route_Select_Failure, 

lnt_DP_0_No_Answer, 

lnt_DP_T_No_Answer, 

lnt_DP_0_Busy, 

lnt_DP_T_Busy, 

lnt_DP_0_Disconnect, 

lnt_DP_T_Disconnect, 

I nt_D PAn alysed_l nfo 



Figure 4.64b: Process gsmSSF (sheet 2) 
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Process gsmSSF 

/* Invocation of gsmSSF in IVIO,! " 
IVIT, VT or CF call case. V , 



lnt_DP_Route_Select_Failure, 

lnt_DP_T_Busy, 

Int DP T No Answer 



lnt_DP_ 
^_Terminating 
_At tempt 



K 3(33) 

/* Signals to/from the left are to/from the IVISC;[\ ^ ' 



signals to/from the right are 
to/from the gsmSCF. 7 



■ Wait_For_ \ 
_Request / 



lnt_T_Exception, 
lnt_0_Exception 



lnt_DP_ 
_Collected_ 
Information 



Authorized 



^ilerminatiri 
Altem^ 




lnt_DP_0 
lnt_DP_T_ 
lnt_DP_0 
lnt_DP_T_ 
lnt_DP_0 
lnt_DP_T_ 
lnt_DP_0 
Int DP O 



.Abandon, 
Abandon, 
Disconnect, 
Disconnect, 
Answer, 
Answer, 
_Busy, 
No Answer 



lnt_DP_ 
^_AnalysedL 
Information 



(/heck_Criteria. 
..Analysed 



Info 



Int Continue 




Idle 



Yea 



Check_Gap_ 
Criteria 



No 



Default Call Handling : 
Continue Call? 




Apply Gap 
treatment 
if present 




Yes 



Wait_For_ 
_Request 



Gap treatment depends on 
the info received in the 
lnt_ReleadeCall Call Gap message (i.e. 

tone/announce, cause, etc.) 



Figure 4.64c: Process gsmSSF (sheet 3) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



4(33) 



/* Signals to/from the left are to/from the MSC; \ 
signals to/from the right are ^ 

to/from the gsmSCF. 7 




'Set Tssf to default 

non user interaction 

Tssf timer interval 

and restart Tssf 



|Application\ 
Begin / 



'Set Control 
Relationship' 



CAP InitialD 



ACR sent:=false 
AC pending :=false 
Outstanding requests = 1 
Oustanding Call Information Report ■■ 



Waiting_for_', 
Instructions;' 




'Set Tssf to default 

non user interaction 

Tssf timer interval 

and restart Tssf 



ApplicationX 
Begin / 



'Set Control 
Relationship' 



CAP InitialD 



/Waiting_for_ 
i lnstructions_ 
> forns ' 



Figure 4.64d: Process gsmSSF (sheet 4) 
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Process gsmSSF 

/* Invocation of gsmSSF in MO, 
MT, VT or CF call case. 7 



5(33) 



/Waiting_for. 
Instructions 



/* Signals to/from the left are to/from the MSC; \ 
signals to/from the right are ^ 

to/from the gsmSCF. 7 



CAP_Appl)r^ 
Charging 



CAP Reset Timer 



Handle AC 




Internal 



Yes 



No 



Set Tssf to 



ti: 



Set Tssf to 



CAP Reset Timer CAP Reset Tirrier 



restart Tssf 



time interval ani 
restart Tssf 



^ 



/'WaitingForJ 
'.Instructions! 



'Not Waiting for first response after IDP 
or first reset Timer' 



Timer expiry 
Tssf \ 



Abort 



Int Error 



(pomplete_alL_ 
FCI records 



■Defaults 
hafWIing = conlimre^ 



No 



Yes 

'amied TDPs 
for^thisC^f?^ 

Yes 

I Wait_For_ 
\ _Request 



No 




/ 'v^ 



Idle 



Figure 4.64e: Process gsmSSF (sheet 5) 
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Process gsmSSF 

/* Invocation of gsmSSF in IVIO, - ; Waiting_for _\ 
MT, VT or CF call case. V 1 Ijnstructionsj 



/* Signals to/from the left are to/from the MSC;K 
signals to/from the right are 
to/from the gsmSCF. */ 



6(33) 



CAP Contipde 






DP_0_No_answer of Ieg2 

DP_T_No_answer of Ieg2 ' 

DP_0_Busy of Ieg2 

DP_T_Busy of Ieg2 I 

DP_Route_Select_Failure of Ieg2 Stop Tssf 

DP_0_Disconnect of Ieg2 I 

DP_T_Disconnect of Ieg2 , — ^ 



CAP_Continue_ 
WithArgunWit 



Stop Tssf 



CAP Conrfect 



Stop Tssf 




DP_0_Disconnect of Ieg1 
k^^ DP_T_Disconnect of Ieg1 

Messag e-Was receive d due to 
^Pof Leg \& 

Complete 
FCI_record 
— (legl 



ELSE 



lnt_Continje_ 

_With_ 

_Argument 



Yes 



andle_CIR_ 
Ieg(leg2) 



Current DP is 
0_Disconnect or 
T Disconnect? 




Int Continue 



Outstanding_ 
_Requests := 
Outstanding_ 
_Requests - 1 




lessag^-was received due to 
Dg^f Leg ID 

ELSE 




DP_0_No_answer of Ieg2 
DP_T_No_answer of Ieg2 
DP_0_Busyof Ieg2 
DP_T_Busyof Ieg2 
DP_Route_Select_Failure of Ieg2 
DP_0_Disconnect of Ieg2 
DP_T_Disconnect of Ieg2 



Yes 



Y3S 



No 

Slination 
\Number ^ 
MddifJed? 



Mo- 



Outstanding_ 
.Requests ;=0 




andle_CIR_ 
Ieg(leg1) 



No 



Arjy-femaiBiqg 
artried EDPjer^ 
report pprrding? 

I Ye s 

'Set Monitor 
Relationship' 




WaiLFoi^ \ 
_Request / 



Figure 4.64f : Process gsmSSF (sheet 6) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



7(33) 



No 



Error \ 

Unexpected 
Data Value- '^ 



/* Signals to/from the left are to/from the MSC; \ 
signals to/from the right are ^ 

to/from the gsmSCF. 7 



'Waiting_for_\ 
, instructions! 



CAP_Requ^t_ 

_ReportBC$SM_ 

Fvent A 



used 




Yes- 



Arm EDP 

and/or 

disarrn FDP 



/WaitingForM 
\ Instructions; 



CallActive := FALSE ^ 



Depending on the Monitoring 
^ parameter received for the 
indicated detection point. 
For DP 0/T Disconnect a DP 
is only disarmed for the leg 
for which the event was 
received. 



CAP_ ^ 
ReleaseCall 



lnt_T_Exception, 
lnt_0_Exception 




CAP_Apply\ 
Charging_Report 



CAP_Apply\ '- 
ChargingReport 



Handle CIR 



Handle CIR 



(pomplete_alL 
FCI records 



Application, 
End 



(pomplete_alL. 
FCI records 



Abort 



Int Release Call 



Stop Tssf 



Idle 



Figure 4.64g: Process gsmSSF (sheet 7) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



8(33) 



WaitingPoM 
Instructions; 



CAP_EstabMh 
TemporaryC 
Connection \ 



Stop Tssf 



lnt_Establibh 

Temporary 

Connection 



Await_Temporai5y_ 
, Connection_,' 
Fstablishmen^ 



lnt_Tempc|rary_ 

Connectioh 

Established 




Yes- 
start Top 



No 




Set Tssf to user 
interaction timer 
value and restart 



/V\/aiting_FoM 

i _End_Of_ ! 

\Temporary__/' 

Connection 



/* Signals to/from the left are to/from the MSC; \ 
signals to/from the right are ^ 

to/from the gsmSCF. 7 



CAP^Can<el_(AII) 



Disarm all 
EDPs 



Cancel all 
reports 



>lnt ETC Failed 



Error ETC failed 



Set Tssf to last 
jsed time interval 
and re .sfa rt Ts sf 



('Waiting_For. 
\ Instructions 



Figure 4.64h: Process gsmSSF (sheet 8) 
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Process gsmSSF 

/* Invocation of gsmSSF in MO, " 
MT, VT or CF call case. 7 1 



/Waitingfor^^ 
\ Instructions,' 



CAP_Conr)^ctTo 
Resource \ 



Stop Tssf 



Ponnect_To_ 
Resource 




start Tcp 




Yes 



start Tw 



Set Tssf to use' 
interaction timer 
\ialLie and restart 



/Waiting_For\ 

! _End_OL i 

LJser Interaction 



9(33) 



/* Signals to/from the left are to/from the MSC; \ 
signals to/from the right are ^ 

to/from the gsmSCF. */ 



fail 



Set Tssf to lasl 
used time interval 



Return appr 
error to the 
£(smSCi 



/WaitingFor. 
Instructions 



Driate 



Figure 4.64i: Process gsmSSF (sheet 9) 
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Process gsmSSF 

/* Invocation of gsmSSF in MO,' ' 
MT, VT or CF call case. 7 , 



10(33) 



/* Signals to/from the right are 
to/from the gsmSCF. 7 



Monitoring 



CAP_Requ^t_ 
Report_BCSSM_ 
Fvant X 



No 



Error: Unex^cted 
Data Value 




ling rules ] In state 'Monitoring', only 
lulfilled?/-''^ I requests to disarm DPs or to 
sent notifications are allowed 
Yes 

Arm DP 

and/or 
disarm DP 



ApplicationEnd 



No 



/ Wait_For_ \ 
\ _Request j 



Idle 



Figure 4.64j: Process gsmSSF (sheet 10) 
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Process gsmSSF 

/* Invocation of gsmSSF in MO,' ' 
MT, VT or CF call case. 7 , 



11(33) 



Waitingforjnstructions, 

Monitoring , 

Waiting_for_End_Of_Temporary_Connection, 

Waiting_for_End_Of_UserJnteraction, 

Await_Temporary_Connection_Establishment 



lnt_DP_0_ 
>_Disconnect 
/* l e g I D 7 



CAP_Even\ 
_Report_BC^M 
(Notif y & Gdntinue) 



Handle ACR 



Handle CIR 



Stop Tssf 



Int Continje 



(pomplete_alL 
FCI records 



Application, 
End 



Idle 



lnt_DP_T 
>_Disconn0ct 
J* leg ID 7 




/* Signals to/from the left are K 
to/from the MSC; 
signals to/from the right are 
to/from the gsmSCF. 7 



No 



erform implicit 
isarming of DFs 



F'erform implicit 
disarming of DPs 



\ CallActive : 
FALSE 



Handle ACR 



Handle_CIR 
leg (leglD) 



ICAP^EvenYx 

_Report_BCSM 

L(lntej:rupted) 



CallActive 
FALSE 



S3t 



no 



Tssf to default 
n user interaction 
timer value anc 



restart Tssf 



Outstanding_ 
_Requests := 
Outstanding_ 
.Requests + 1 



/Waiting_for_ 
\ Instructions 



Perform implicit 
isarming of DFls 



Stop Tssf 



Int Continue 



Handle ACR 



Handle CIR 



(pomplete_all_. 
FCI records 



Application. 
End 



Idle 



Figure 4.64k: Process gsmSSF (sheet 11) 
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Process gsmSSF 

/* Invocation of gsmSSF in IVIO,! " 
IVIT, VT or CF call case. V , 



12(33) 



CAP_Discpnnect_ 
ForwardCOTinection 



Handle ACR 




lnt_Disconnect_ 
Forward_ 
Dtion 



Set Tssf to last 
time interval 
restart TssI 



used 



and 



/ \ 

('Waiting_For_i 

\ Instructions,' 



/* Signals to/from the left are to/from the MSC;[\ 
signals to/from the right are 
to/from the gsmSCF.V 



W'aiting_for_En^_ 

Jpf_Temporary_ 

'Connection/' 



>lnt TC Reileased 



Handle ACR 



CallActive : 
FALSE 



CAP_Appl; 
Charging 



CAP_Rese{: 
Timer \ 



Tssf expin 



J Internal 



Handle AC 



Set Tssf to 
CAP_Reset_Tinier 

time interval ar 
— restart Tssf 



Abort 



WaitingJoi^End_ 

_bf_Temporary_ 

\_Connection7 



lnt_DiscorJnect_ 
Forward C/Onnection 



C_Release 
Pending 



>lnt TC Reileased 



Int Error 



(pomplete_all_ 
FCI record 




No 



rault 

harKUing = contillire" 
ill?' 
Yes 




No 



Yes 

Wait_Foi^, 
_Request I 



Idle 



Figure 4.641: Process gsmSSF (sheet 12) 
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Process gsmSSF 

/* Invocation of gsmSSF in MO,' ' 
MT, VT or CF call case. 7 , 



13(33) 



/* Signals to/from the left are to/from the MSC;| 
signals to/from the right are 
to/from the gsmSCF. 7 



Waiting_for_End_Of_Temporary_Connection, 
Waiting_for_End_Of_User_lnteraction 



Tw expired 



' Internal 



Tsw expin 



lnt_Apply_ 
Warning_T^ne 



Internal 



This provokes the MSC 
' ^ to play a tone to the party 
for whom the BCSM is operatini 



Yos 

Set stored 
e parameters 
as applicable 




Send_e_ 
Parameters 



No 



Store cu rent 
value of Tcp 



This provokes the MSC 
^ to send e parameters to 
the calling party 

No stored 
I e-parameters exist 
after this setting 



' Internal 




r ^ Internal 



Tccd expired 



No 

Handle ACFi 



Set Tssf to last 
used time interval 



Start Tccd 



CallActive 
TRUE 



CallActive := FALSE; 
'CallReleasedAtTcpExpiry' present; 



^s 



CAP_ 
ApplyChargihg 
Report / 



lnt_Disconnect_ 
Forward Connections 



Handle CIR 



(3omplete_al[ 
FCI record 



Int Release 



Stop Tssf 



Application, 
End 



Idle 



Figure 4.64m: Process gsmSSF (sheet 13) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



Monitoring 1 



Internal 



Tw expirei 



- Tsw expin 



' — Tcp expiree 




lnt_Apply_ ,,--^tored~--^ 

WarningTone ^-p^rameters? 

Tves 



No 



Set stored 
e parameters 
as applicable 



Answer sent^x 
\4oMS^/^^ 



Release? 



, No 
j?iny^DF^jr 
■---^eports^,^ 
outstancting?' 

Yes 



No 



Yes 



No stored 

e-paran-ieters exist [ 
after this setting 



Handle ACR 



Send_e_ 
Parameter^ 



14(33) 



/* Signals to/from the left are to/from the MSC; \ 
signals to/from the right are ^ 

to/from the gsmSCF. 7 



Store curent 
value of Tcp 



Set Tssf to lasl 
used time interval 



Start Tccd 



it 



This provokes the MSC 
^ to send e parameters to 
the calling party 

I 

This provokes the MSC 
] to play a tone to the party 
for whom the BCSM is operating 



No 



CAP_ 

Apply_Chari 

Report 



(pomplete^alL, 
FCI record 



'Application, 
End 



Idle 



CallActive 
TRUE 



CallActive := FALSE; [ 

'CallReleasedAtTcpExpiry' present 



Tccd expired 



, ^s 

|CAP_ \ 
" Apply_CharaHlg_ 
_Rep.ort / 



Handle CIR 



(pomplete_alL. 
FCI record 



Int Release 



Application, 
End 



Idle 



Figure 4.64n: Process gsmSSF (sheet 14) 
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Process gsmSSF 

/* Invocation of gsmSSF in IVIO, 
IVIT, VT or CF call case. */ 



15(33) 



/* Signals to/from the left are to/from the MSC;[\ 
signals to/from the right are 
to/from the gsmSCF. */ 



WaitingJoi^Eny 
i _Of_User. 
\ Infer; 



rantinn , 



CAP_Appl; 
Charging 



CAP_Discomect_^x Int SRF 
ForwardCwinection/ Released 



CAP_Rese; 

Timer 



CAP_Play/ [CAP_PronTpf_& ,CAP_Canc 
_Announc'Snient _Collect_lJ^r_ IjinvokeJ 
1^ \ InfnrrriationX I ^ 



Handle AC 



Handle ACR 



Handle ACR 



lnt_DiscorJnect 
Forward Connection 



CallActive : 

'false 



SetTssfto 
CAP_Reset_Tinier 
tim e interval ar 
restart^Tssf^ 



Set Tssf to last Set Tssf to defaultSet Tssf to default 



used time intervaho 
and re sta rt Ts sf t 



n user interactiomon user interaction 



me interval and 



restar: Tssf 



;tar 



W^ting_For_Erid. 

r^f I 1^^*- 



Of_User_ 
\ Interaction/ 



\ 



/Waiting_ForLi WaitingJoi^End. 
'i_lnstructions;' \ _Of_User_ ; 

\ / \ Interactio n ' 



Relay the operatido- „ _ ^ 
to the SRF 7 " r ° ^^^ 



Set Tssf to lasl 
used time interval 
and re sta rt Ts s 



Figure 4.64o: Process gsmSSF (sheet 15) 
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Process gsmSSF 

/* Invocation of gsmSSF in IVIO, 
IVIT, VT or CF call case. */ 



16(33) 



WaitingJoi^Entl_ 

: _OLUser_ ; 

Interaction 



/* Signals to/from the left are to/from[\ 
the process Generic_SRF; 
signals to/from the right are 
to/from the gsmSCF unless 
othenwise stated. 7 



CAP CanceiledxCAP Canbel ^ „„^ ' \ CAP_Prompt_& 
' errol i 7 FpIIpH Jmr" From SRF ^ - - ->_Collect_User_From SRF 



Informatio n 



:;B^Sult 



Relay the operation/ 
result/error to the 



Waiting_for_End_ 
; _OLUser_ ; 
\ Interaction/ 



CAP_ 
^Specialised, 

Re source, 
-Rel^ort 



Int SRF Released 




Connection 



Figure 4.64p: Process gsmSSF (sheet 16) 
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Process gsmSSF 

/* Invocation of gsmSSF in MO, 
MT, VT or CF call case. 7 



17(33) 



j Monitoring 



/* Signals to/from the left are to/from the MSC;l 
signals to/from the right are 
to/from the gsmSCF. 7 



>lnt DP O Answer 



>lnt DP T 



CAP_Can<eL(AII) 



Answer 



Disarm all 
EDPs 



Cancel all 
reports 



Handle_0_ 
Answer 



Handle_T_ 
Answer 



No 



DPCarmed forfealD 



Fperform 
ing 



disarmii 



implicil 
of DPS 



Mx 



For DP 0/T Disconnect the DP 
isonly disarmed for the leg i 
for which the event was 
received. 



CAP_EvenK 
_Report_BC3M 
(Notify & C^tinue)_ 




Yes 



Disarm this DP 
1'erform implicit 



CAP_EvenK 

_Report_BC3M 

(interrupted) 



Application_\ 
End / 




Any remaining armed 
EDPs or 
outstanding report? 



Disarm this DP 

F'erform implicit 

disarming of DPs 



Outstanding_ 
_Requests := 1 



Int Continje 



(pomplete_alL 
FCI record 



Int Continue 



Monitoring 



SstTssf to default 
non user interaction 





No 



^Request 



Idle 



Figure 4.64q: Process gsmSSF (sheet 17) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



lnt_DP_0_No_Answer, 

lnt_DP_T_No_Answer, 

lnt_DP_0_Busy, 

lnt_DP_T^Busy, 

Int DP Route Select Failure 



18(33) 



/* Signals to/from the left are to/from the MSC; \ 
Monitoring ; signals to/from the right are ^ 
^ '' to/from the gsmSCF. 7 



-Mx 



Handle CIR 



(pomplete_all 
FCI records 



Application_x 
End / 



Int Continue 



Idle 




CAP_EvenK 

_Report_BCSM 
(Notif y & COTtinue) 



Handle ACR 



Stop Delta 



F'erform implicit 
lisarming of DPs 



^^ll-ForwartHnc; 
aendinq>^ 



No 



Not armed for Leg ID 



\ CallActive : 
FALSE 



Yes^ 




Any remaining armed 
EDPsor 
outstanding report? 



Complete_ 
_FCLrecord 
( l og ? ) 



Int Continue 



v 



Monitoring 



\ 



For DP 0/T Disconnect the DP 
is only disarmed for the leg i 
for which the event was 
received. 



EDP R 



Handle ACR 



Stop Delta 



landle_CIR 
leg (Ieg2) 



CAP_Even>\. 

_Report_BCSM 

(Interrupted) 



Disarm this DP 

" 1'erform implicit 

di 



Outstanding 
__Requests := 1 



SbtTssftodefajilt 

non user interactton 

Tssf t ime r v alue and 

restarTTssf 

,'Waiting_For_\ 
\ Instructions ' 



Figure 4.64r: Process gsmSSF (sheet 18) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



Monitoring 




Handling of CAP_Release_Call 

is only specified in a control 

relationship. 

The gsmSCF shall not send a 

CAP_Release_Call in a 

monitor relationship 



Irue 
CAP_ \ 
Apply_Charaihg_j 
Report / 



lnt_0_Exception, 
^lnt_T_Exception 



False 



Handle CIR 




CAP 



True 



CallActive := , , .. 

^ 7, „^ FALSE I vApply_Charc|ihg. 

Complete_alL_ -^ , Report 

FCI records 



Application_x 
End / 



Int Release Call 



Idle 



Handle CIR 



False 



Complete_all_ 
FCI records 



Abort 



Idle 



19(33) 



/* Signals to/from the left are to/from the MSC; \ 
signals to/from the right are ^ 

to/from the gsmSCF. */ 



CAP_ 
Apply_Ch^ing 



Handle AC 



i Monitoring 



Figure 4.64s: Process gsmSSF (sheet 19) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



20(33) 



/* Signals to/from the right are_ 
to/from the gsmSCF. 7 



WaitingForJnstructions, 

Waiting_For_End_Of_Temporary_Connection, 

Waiting_For_End_Of_UserJnteraction 



ICAP^ / 
FurnishCnarging 
Information \ 



Set Tssf to lasl 
time interval 
restart Tssi 



used 



and 



Non-completed CAMEL 
logical call record 
exists for this leg ID? 




/ippend" 



AjapendFree create CAMEL lociical 

FufmatData in PCI? rail rprnrH 



Append free format 
(Jata to existing 
logical call record 



No 



Not present, 
"Ovenwrite" 



Ov^nwrite all CAIVJEL 

Icgical call record 
data with thi s FC I data 



Write FCI data 
in CAMEL logical 
call record 



Figure 4.64t: Process gsmSSF (sheet 20) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



21(33) 



/* Signals to/from the right are 
to/from the gsmSCF. 7 



Monitoring 



'\_ 



CAP^ / 

Furnish_Cnarging_ 
Information \ 



Non-completed CAMEL 
logical call record 
exists for this leglD? 



/ippend" 




No 



Create CAMEL logical 
call record 



Not present, 
"Overwrite" 



Append free format Ovenwrite all CAMEL Write FCI data 
(Jata to existing Icgical call record ir CAMEL logical 
logical call record data with thi s FC I data call record 



V 



Monitoring 



Figure 4.64u: Process gsmSSF (sheet 21) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



22(33) 



/* Signals to/from the right are 
to/from the gsmSCF. 7 



WaitingForJnstructions, 
Waiting_For_lnstructions_for_DS, 
Waiting_For_End_Of_UserJnteraction, 
Waiting_For_End_Of_Temporary_Connection 



CAP_Send/ 
Chargingmformation 



Set Tssf to lasl 
time interval 
restart Tssi 



used 



and 



Handle SCI 



— ^ See section 4.5.6.3 



Monitoring 



CAP_Senc 
Charging_Wormation 



Handle SCI 



— ^ See section 4.5.6.3 



Figure 4.64v: Process gsmSSF (sheet 22) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



23(33) 



/* Signals to/from the right are^ 
to/from the gsmSCF. 7 



/ \ 

Waitihg_For_lnstructions 



CAP_ / 
Call_lnforrnation_Request 



Set Tssf to last 
time interval 
restart Tss1 



used 
and 



store request 



Oustanding Call Information Report:= 
Oustanding Call Information Report +1 



Waitihg_For_lnstructions 



Figure 4.64w: Process gsmSSF (sheet 23) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



Monitoring 



lnt_DP_AHtalysed_ 
Information 



Int Continue 



^ 



Monitoring 



24(33) 



/* Signals to/from the left areL 
to/from the MSC. 7 



Figure 4.64x: Process gsmSSF (sheet 24) 
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Process gsmSSF 

/* Invocation of gsmSSF in MO,' ' 
MT, VT or CF call case. 7 , 



25(33) 



/* Signals to/from the left are to/from the MSC;| 
signals to/from the right are 
to/from the gsmSCF. 7 



/Waiting_for^\ 
LinstructionsJ 
\ forPS 7 



CAP_ / 
FurnishCnarging 
information \ 



CAP_ContipHje_ 

_With_ < 
^Argnme ntx 



Set Tssf to last 
used time interval 
an d re sta rt Ts sI 




Stop Tssf 



CAP Contthue 



Stop Tssf 



Yes 



lnt_Continije_ 
_With_ 
x _Argiimen t 



Int Continue 



CAP Connect 



Stop Tssf 



Int Connect 



CAP_ / 
_ReleaseCa!l 



Stop Tssf 



Int Release Call 



Create CAMEL logical 
call record 



Write FCI data Ovenwrite CAMEL 
iri CAMEL logical Icgical call record 
call record I wit h FC I data 

/Waiting_for_\ 
'^instructions J 
\ fo r ns 7 



Non-completed CAMEL 
logical call record 
exists for this leglD? 



Application 
End 



Complete_all 
FCI Records 



Idle 



Figure 4.64y: Process gsmSSF (sheet 25) 



£75/ 



3GPP TS 23.078 version 3.10.0 Release 1999 



198 



ETSI TS 123 078 V3.10.0 (2001-09) 



Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



Internal 



26(33) 



/* Signals to/from the left are to/from the MSC;l 
signals to/from the right are 
to/from the gsmSCF. 7 



/Waiting_for_\ 
L InstructionsJ 
\ For PS / 



Timer expir; 
Tssf 



lnt_DP_0.. 

^Abandon 



Abort 



Int Error 



Stop Tssf 



(pomplete_alL_ 
FCI records 



(pomplete_all^ 
FCI records 



Application, 
End 



Idle 



Idle 



J \_ 



Figure 4.64z: Process gsmSSF (sheet 26) 
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Process gsmSSF 

/* Invocation of gsmSSF in MO,' ' 
MT, VT or CF call case. 7 , 



/WaitingFoM 
i^lnstructionsj 
V^Eoj- DS_J 

CAP_EstabJt 

Temporary 

Connectior 



Stop Tssf 



/ lnt_Establibh 
^ Temporary 
\ Connection 

, ^^^ . 

Ayvait_Temporary_ 

.Connection,! 

Establishment DS 




lnt_Tempcirary_ 
Connection_ 
.abJishea 



et Tssf to user 
ihteraction timer 
lalue and restart 
Tssf 

/WaitingForJ; 

I _End_OL ; 

\Temporary_/ 

Connection For DS 



27(33) 



/* Signals to/from the left are to/from the MSC;| 
signals to/from the right are 
to/from the gsmSCF. 7 



>lnt ETC Failed 



Error ETC failed 



Set Tssf to last 

used time interval 

and re start Ts sf 

'WaitingForj, 
Instructions For IDS 



Figure 4.64aa: Process gsmSSF (sheet 27) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



28(33) 

/* Signals to/from the left are to/from the MSC;I\ 
signals to/from the right are 
to/from the gsmSCF. */ 



Waiting_for_End_ 

_pf_Temporary_ 

Cohnection For/DS 



CAP_Discprfnect_ 
Forward Connection 



lnt_Discon 

Forward_ 

Connection 



nect 



Set Tssf to lasl 
jsed time interval 
and re sta rt Ts sI 



/WaitingFoG 
Instructions For' DS 



>lnt TC Released 



CAP_Reset: 
Timer \ 



I Set Tssf to 
CAP_Reset_Tirr|er 
time interval an 
restart Tssf 



Tssf expired ' Internal 



Abort 



lnt_Disconnect_ 
Forward Connection 



/TC_Releasej 
lPending_DSy 



>lnt TC Released 



Int Error 



Complete_al[ 
FCI record 



Idle 



Figure 4.64bb: Process gsmSSF (sheet 28) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



/Waiting_for_\ 
Instructions For'DS 



CAP_Conn^tTo 
Resource \ 



Stop Tssf 



Connect_To_ 
Resource 




pass 



Set Tssf to use' 
interaction timer 
\ialue and restart 



J^ 



/Waiting_For', 

! _End^OL I 
User Interaction F6r DS 



29(33) 



/* Signals to/from the left are to/from the MSC;l 
signals to/from the right are 
to/from the gsmSCF. 7 



fail 



Set Tssf to last 
used time interval 



Return appitjpriate 
error to the 
£)sniSC 

/Waiting_For_ 
Instructions Forj'DS 



Figure 4.64cc: Process gsmSSF (sheet 29) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



30(33) 



lnLDP_0 
Abandon 



Stop Tssf 



(pomplete_all^ 
FCI records 



lApplication\ 
End / 



Idle 



/* Signals to/from the left are 
to/from tfieMSC; 
signals to/from the right are 
to/from the gsmSCF. 7 



Waiting_for_End_Of_Temporary_Connection_For_DS, 
Waiting_for_End_Of_UserJnteraction_For_DS 



Figure 4.64dd: Process gsmSSF (sheet 30) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



/* Signals to/from the left are to/from the MSC;| 
signals to/from the right are 
to/from the gsmSCF. 7 



31(33) 



Waiting_for_Encl_ 

\ _OLUsei^ i 
Interactio n Fo r DS 



CAP_Disco0fiect_\ 
Fo nward C win ectio ri/ 



lnt_SRF 
Released 



CAP_Reset: 
Timer \ 



lnt_Disconnect_ 
Forward Connection 



CAP_Play/ |CAP_PronTpl& |cAP_CancesC 
_AnnouncSment _Collect_Lfer_ jjnvokejm 

1^ A l_lnformation\ ^ ^ 

I ¥ ' 



Relay the operation^ 
to the SRF 



toSRF 



I SetTssfto 
CAP_Reset_Tirrier 
time intflrval ar 
restarFFss^ 



Set Tssf to last 
time interval 
resta rt Ts sI 



used 
and 



SetTssfto default 

non user interaction 

time interval and 

restart Tssf 



SetTssfto default 

non user interaction 

time interval and 

restart Tssf 



WaitingFor^i 
Instructions For' DS 



Vy/aiting_for_End_ 

( _OLUser^ ; 
Interaction For DS 



Figure 4.64ee: Process gsmSSF (sheet 31) 
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Process gsmSSF 

/* Invocation of gsmSSF in MO, 
MT, VT or CF call case. 7 



32(33) 



from SRF 



/* Signals to/from the left are to/from[ 
the process Generic_SRF; 
signals to/from the right are 
to/from the gsmSCF unless 
otherwise stated. 7 



W''aiting_for_Enel_ 

I _Of_User_ ; 
_lnteraction^Fxi£/DS 



from SRF 



r ^ Internal 



CAP_Canoelled\CAP_Cancel_ 
error / Failed error 



:3: 



CAP_Prompt_& 
^_Collect_User_ 
Jnformation_ 
_B'^su l t 



Relay the o|>eration/ 
result/error tcKhe 
gsmSCF / 



W'aiting_for_End_ 

! ^OLUserL i 
Interaction ForvDS 



CAP_ 

'Specialised:! 
Resource 
-Fteport 



Timer expir 
Tssf 



Abort 



lnt_Disconnect_ 
Forward (Connection 



SRF_Release\ 
\Pending_DS7 



>lnt SRF F?eleased 



Int Error 



(pomplete_all^ 
FCI record 



Idle 



Figure 4.64ff : Process gsmSSF (sheet 32) 
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Process gsmSSF 

I \ 

/* Invocation of gsmSSF in MO, ' 
MT, VT or CF call case. 7 1 



33(33) 



/* Signals to/from the left are to/from the MSC; \ 
signals to/from the right are ^ 

to/from the gsmSCF. */ 



,' * (Idle, \ 
Wkit_For_Requ^st) 



CAP_ 

_CallGap 



Int^CallGap 



to a new 

gsm_SSME_SSF 

process 



Figure 4.64gg: Process gsmSSF (sheet 33) 
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Procedure Check Criteria Collected Info 



/* Procedure to check 



the criteria in the gsmSSF 7 



DesJLnati onTuimbe r 

tri^gf ring criteriorr 

exiateT 



Yes 




Basic service 
criterion e>dsts7 



Fo ryyardi ng tri^ge ri ng 
c>Herion e>ds 



No 



Yes 




No 



No 




Result:= 
pass 



1(1) 



Yes 



No 



Yes 



Result:= 
fail 





Figure 4.65a: Procedure Check_Criteria_Collected_lnfo(sheet 1) 



£75/ 



3GPP TS 23.078 version 3.10.0 Release 1999 



207 



ETSI TS 123 078 V3.10.0 (2001-09) 



Procedure Check_Criteria_Analysed_lnfo 

I N 

/* Procedure to check l'_^ 
the criteria in thegsmSSF 7 



Called number 
matches string' 
defifledin 
Yes criterion? 



No 




Yes 



NO 



Result:= 
pass 



Result:: 
fail 





1(1) 



Figure 4.66a: Procedure Check_Criteria_Analysed_lnfo(sheet 1) 
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Procedure Check Criteria Unsuccessful 



/* Procedure to check i "- 
the criteria in the gsmSSF 7 




No 



Result:: 
pass 




Yes 



Release Cause matches 

tfaitje define0-in 

criterjoff? 



Yes 



Result:= 
pass 




No 



Result:: 
fail 




i(i; 



Figure 4.67a: Procedure Check_Criteria_Unsuccessful(sheet 1) 
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Procedure Connect_To_Resource 

This procedure is called, when the ' 
ConnectToResource request is receivecl 
in Wfl or Mon state. 



1(1) 



/* Signals to/from the left are to from the 
Call Control Function in the MSC. 7 



lnt_Connect_ 
To Resoulrce 



Await_Resourci 
Connection 



Jnt_SRF 

^Connected 



Int CTR F-ailed 



result:= 
pass 



result:: 
fail 





Figure 4.68a: Procedure Connect_To_Resource (sheet 1) 
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Procedure Handle_AC 

/* This procedure shows the handling in 
the gsmSSF for the operation CAP 
Apply Charging. 7 



Xks^ 



Stop Toed 




No 



Tw:=0 



Set Tssf to lasl 
used time interval 




No 



Yes- 



Start Tsw 




Yes 
Stop delta 
measurement 



rcp:=Tcp-delt£i 




Ye s 



Top 



Tw:= 
Warning tinjie 





Yes- 



Start Tw 



AC pending: 
true 




No 



No 



1(1) 



Figure 4.69a: Procedure Handle_AC (sheet 1) 
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Procedure Handle_ACR 

This procedure is only called at the ' \ 
end of connection to an outgoing leg, 
a temporary connection or a connection 
to a SRF when the call can be continued 



If running 



If running 




Yes- 



discard 
e-values 



pendih§^^ 
.true?. 



Ye s 



Stop Tcp 



Stop Tw 



Start Delta 



CAP_ 

ApplyCharcti 

Report 



AC pending:: 
false 



1(1) 



/* Signals to/from the right \ 
are to/from the gsmSCF. 7 



No 



No 




No 




Value of Call Active in ACR is 
^defined in the calling process 
(process 'gsmSSF'). 



Figure 4.70a: Procedure Handle_ACR (sheet 1) 
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Procedure Handle_CIR 

^ 

r Procedure in the gsmSSF to ' ' 
handle Call Information Report. 7 



1(1) 



r Signals to/from the right are 
to/from the gsmSCF. 7 



andle_CIR 
leg (leg 2) 



andle_CIR 
Ieg(leg1) 




Figure 4.71a: Procedure Handle_CIR (sheet 1) 
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Procedure Handle_CIR_leg 

[ K 

r Procedure in the gsmSSF to \ 
handle Call Information Report 
for the specified leg. 7 
;F PAR IN Leg ID Leg Type; 



1(1) 



r Signals to/from the right are 
to/from the gsmSCF. V 




Yes 



Cajwritornlatjon 
Report pending^0r7 
thi^gTD? 



Outsanding Call Information Report:= 
Outsanding Call Information Report -1 



Yes 



CAP_CalL\ 
Inform ation_ 
Report / 



No 



No 




Figure 4.72a: Procedure Handle_CIR_leg (sheet 1) 
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Procedure Complete_FCI_record 

/* Procedure in the gsmSSF to _ '^ 

write Furnish Charging Information 
data to CDR for the specified LeglD. *( 
;F PAR IN Leg ID Leg Type; 



1(1) 



r Signals to/from the right are 
to/from the gsmSCF. V 



Non-completed Logical 
CAMEL call record 
exsists for this 
LeglD? 




No 



Yes 



complete CAMEL 
logical call recoild 




Figure 4.73a: Procedure Complete_FCI_record (sheet 1) 
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Procedure Complete_all_FCI_records 



1(1) 



r Procedure in the gsmSSF to '_'_^ 
write Furnish Charging Information 
data to CDR for the both Leg IDs. 7| 



r Signals to/from the right are 
to/from the gsmSCF. V 



Complete^ 

FCI_record 

( l eoD 



Complete_ 

FCLrecord 

( I eg2) 




Figure 4.74a: Procedure Complete_all_FCI_records (sheet 1) 
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Procedure Handle_0_Answer 

/* Procedure in the gsmSSF '_"_^ 
to handle notification of 
originating answer from the MSC 7| 



'Set Destination 

address=stored 

Destination 

address' 



1(1) 




/* Signals to/from the left are 
to/from the MSC. 7 



Destination address 
received in 
Int O Answer? 



'Set Destinatiori 

address=received 

Destination 



adc^ess' 



Set indicators 
stored indicator^ 




Figure 4.75a: Procedure Handle_0_Answer (sheet 1) 
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Procedure Handle_T_Answer 

I K 

/* Procedure in the gsmSSF i_^ 

to handle notification of 
terminating answer from the MSC 7| 



False 




True 




Start Tw 



Set Destination 

address=stored 

Destination 



address 



Set indicate rs= 
stored indicators 




1(1) 



/* Signals to/from the left are 
to/from the MSC. 7 



Figure 4.76a: Procedure Handle_T_Answer (sheet 1) 
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4.5.6.5 Process gsmSSF_SSME_FSM and procedures 

One process is instantiated for each Call Gap message received from a gsmSCF. 

Process gsm_SSME_SSF 



1(2) 

/* Signals to/from the left K 
are to/from the gsmSSF ; 
signals to/from the right are 
to/from internal processes 7 



/* Timers used in the gsmSSF process: 

Tcgd : Timer for call gapping duration (set with the Gap duration parameter; 

Tcgi : Timer for call gapping interval (set with the Gap interval parameter) 

7 



Idle 



>lnt CallGa 



gsmSCF and gsmSSF 
belong to the same PLMN ? 



Gap context with same 
criteria and gsmSCF address 
(if available) already exists ? 




To gsm_SSME_SSF 
process that handles the 
old Gall Gapping context 



Figure 4.77a: Process gsm_SSME_SSF (sheet 1) 
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Process gsm_SSME_SSF 



2(2) 





- i 




Active 


1 




















Tcgi / 
expiry \ 




Trigger / 
Tcgi \ 












CG Reject := 
False 




Start Tcgi 
















CG Reject 
True 


= 




/ 








> 









/* Signals to/from the left \ 
are to/from the gsmSSF ; 
signals to/from the right are 
to/from internal processes 7 



Tcgd 
expiry 



Remove 
CallGap 



Clear Call Gapping 

Context (i.e. remove 

timers and criteria) 



NOTE: The timer Tcgi is started for the 
I first time after the first call encountering 
the call gapping criteria is met. 



Active 



Idle 



Figure 4.77b: Process gsm_SSME_SSF (sheet 2) 
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Procedure Store_Call_Gap_Criteria 

/* Store parameters received in ['-^ 
ttie CallGap operation 7 



1(1) 




/* Signals to/from the left l\ 
are to/from the MSC; 
signals to/from the right are 
to/from the gsmSCF 7 



/* Note : see §4.6.2. for 
the exact use of this 
parameter 7 

else 



CG Int := false 
0(3 Reject := false 




Set Tcgi with 
received value 



store Gap Oriteria, 

gsmSOF address 

(if present) and 

Gap Treatment 



Result 
:= Fail 



Result 
:= Pass 




NOTE: CG Int and CG Reject internal variables are initiated with False value. 

Figure 4.78a: Procedure Store_Gap_Criteria (sheet 1) 
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Procedure Check_Gap_Criteria 



1(1) 



/* Check if the Call Gap is __^ 
applicable.*/ 



One Call Gapping 
context active? 



V/IPLMNisthe 
subscriber's HPLMN? 



gsmSCF address of 
the CSI is the same 
asthegsmSCF 
address stored 
along the Gap 
Criteria? (note) 

Call parameters 
match with Call Gap 
criteria? 



CG Reject = True ? 



/* NOTE: this check is applicable [\ 
only if the gsmSCF address was 
present in the CallGap operation. 7 



Result 
:= fail 





/* Signals to the right are ^ 
to the gsm„SSME_SSF. 7 



Figure 4.79a: Procedure Check_Gap_Criteria (sheet 1) 
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4.5.7 Assisting case 

Assisting case involves the following processes: 
- CAMEL_Assisting_MSC, 
Assisting_gsmSSF. 
The detailed error handling for these 2 processes is specified in 3GPP TS 29.078 [5]. 
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Process CAMEL_Assisting_MSC 



Process in the MSC 
to handle an assist 
request 



Idle 



> Initial Address 



lnt_Assist_ 
_Required 



W^it_for_assistir(g_ 
_gsm_SSFJnvoked 



lnt_assistinQ 
_gsmSSF_invoked 



/ Wait_For_ \ 
I _Assisting_ 
\ Bzenl I 



1(3) 



Signals to/from the left are to/from the \ 
process CAMEL_OCH_ETC, CAMEL_ 
TC_ETC or CAMEL_CF_ECT; 
signals to/from the right are to/from 
the assisting_gsmSSF; 



> Release 



Int^Releasel 
Assisting_gsffiSSF 



Idle 



Figure 4.80a: Process CAMELAssistingMSC (sheet 1) 
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Process CAMEL_Assisting_MSC 



2(3) 



Process in the MSC 
to handle an assist 
request 



/ WaiLFoL 
I Assisting_ 
\ Evenl 



Signals to/from the left are to/from the \ 
process CAMEL_OCH_ETC, CAMEL_ 
TC_ETC or CAMEL_CF_ECT; 
signals to/from the right are to/from 
the assistinggsmSSF; 
if not otherwise stated. 



lnt_Connep1: To 
Resource 



lnt_assisting/ 
_gsmSSFV 
released A 



> Release 



lnt__lnvoke_ 
SRF 



AwaiLSRF_\ 
Initialisation / 



J to SRF 



Release 



lnt_release\ 
_assisting_gsmSS F 



Relfeasingassisting_ 
\ _gsmSSF j 



int^assistinol 
gsmSSFreleased 



Idle 



Figure 4.80b: Process CAMEL_Assisting_MSC (sheet 2) 
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Process CAMEL_Assisting_MSC 



3(3) 



Process in the MSC 
to handle an assist 
request 



Await_SRF_\ 
Initialisation i 



Signals to/from the left are to/from the [ 
process CAMEL_OCH_ETC, CAMEL_ 
TC_ETC or CAMEL_CF_ECT; 
signals to/from the right are to/from 
the assistinggsmSSF; 
if not otherwise stated. 



\z 



lnt_SRF_ / 
Connectee 



J from SRF 



lnt_SRF_ / 

_ConnectiOT_" 

Failure _\ 



Cc^nnect SRF to the 
Call 



J from SRF 



To SRF 



> Release 



lnt_assistinc 

_gsmSSF\ 

released 



Int Disconnect S<RF Release 



Send_ACM_ 
lf_Required 



Send_Answer 
lf_Required 



; Procedure specified 
in 3GPPTS 23.018 



; Procedure specified 
in 3GPPTS 23.018 



Await_gsmSRF^ 
disconnection"^ 



From SRF 



Int SRF Connected 



Int CTR Faited 



aifed 



/ Wait_For__ 
I Assisting^ 

\ Event / 



lnt_SRF_ 
Released 



lnt_release_^ 
_assisting_asmSSF 



Releasing_assistihg_ 
[ _gsmSSF / 



lnt_assistinQ_ 

gsmSSFreleased 



Idle 



Figure 4.80c: Process CAMEL_Assisting_MSC (sheet 3) 
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Process assisting_gsmSSF 

I \ 

/* Invocation of gsmSSF in M0,__^ 
MT or CF call case. 7 



1(6) 



Signals to/from the left are to/from \ 
the process CAMELAssistingMSC; 
signals to/from the right are 
to/from the gsmSCF, 
unless otherwise indicated. 



/* Timers used in the assisting gsmSSF process 
Tssf: Application timer in the ssf. 
Ranges for the default values for Tssf. 

- non user interaction Tssf timer value 

- user interaction Tssf timer value: 
7 



A 



second to 20 seconds 
minute to 30 minutes 



Idle 



lnt_Assist. 
^_Required 



lnt_assisting_ 
^gsmSSF^ 
In v oked 



SBtTssf to default 
n user interaction 




and restart Tssf I 



Open Control 
Relationship 



CAP_Assist\ 
_Request_ ^ 
—Instructions 



/WaitingJor_^ 
', Instructions; 



Figure 4.81a: Process Assisting_gsmSSF (sheet 1) 
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Process assisting_gsmSSF 

I \ 

/* Invocation of gsmSSF in M0,__^ 
MT or CF call case. 7 



2(6) 



I Waiting_for 
Instructions 



Signals to/from the left are to/from ^ 
the process CAMELAssistingMSC^ 
signals to/from the right are 
to/from thegsmSCF, 
unless othenwise indicated. 



Tssf expires ' Internal 



^An D J-r- CAP Conri^tTo 
CAP_Res^T,me^e3 - ^^g V 



Abort 



Set Tssf to 

CAP_Reset_Tirr|er 
time interval and 



lnt_Connect_ 
To Resource 



resart Tssf 



lnt_assistirig 

_gsmSSF__ 

released 



AWait_Resourc0_ 
\ Connection ,' 



Int CTR Railed 



J From process 
CAMEL_Assisting_MSC 



lnt_SRF 
Connecter 



Return appropriate 
error to SCF/ 



S5t 



Tssf to default 
iliser interaction 
tim er v alue 



Idle 



SstTssf to default 
non user interaction 

limer value anc 
res^^Tssf 

,'Waiting_Forj| 
\ Instructions /' 



and res:art Tssf 



/Waiting_For\ 
\ _End_OL ; 
User Interaction 



Figure 4.81b: Process Assisting_gsmSSF (sheet 2) 



£75/ 



3GPP TS 23.078 version 3.10.0 Release 1999 



228 



ETSI TS 123 078 V3.10.0 (2001-09) 



Process assisting_gsmSSF 

I \ 

/* Invocation of gsmSSF in M0,__^ 
MT or CF call case. 7 



3(6) 



Signals to/from the left are to/from [\ 
the process CAMELAssistingMSC 
signals to/from the right are 
to/from the gsmSCF, 
unless otherwise indicated. 



From SRF 



CAP_Discomect_ 
Forward_ "( 
Connection^ 
/* leg ID V 



SstTssf to default 
user interactior 

and re£;rt Tssfl 



lnt_Disconrfect_ 
_SRF / 



to SRF 



Waiting_for_End_ 
: JDLUser^ ] 
'\_lnleractLoa/ 



Int SRF Fiele^^e Res<t Timef 



CAP_Play/ CAP_Pron^_& CAP_CanQ 

"^Announcement _Collect_U^r_ _{invoke_l 

' A infnrmatinnX I ' 



I'WaitingFor 
1 Instructions 



SetTssfto 
CAP_Reset Tirrier 
time ir 

restartt Tssf 

\ Waiting_for_End_ 
: jDLUser^ ] 
\_lnteracliQii/ 



Relay the operatido- ^dc 
to the SRF 7" I 10 ^^^1- 



Set Tssf to last 
used time interval 



W'aiting_for_End_ 
: jDLUser^ ; 
V Interaction' 



Figure 4.81c: Process Assisting_gsmSSF (sheet 3) 
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Process assisting_gsmSSF 

I \ 

/* Invocation of gsmSSF in M0,__^ 
MT or CF call case. 7 



4(6) 



Signals to/from the left are to/fromK 

theSRF; 

signals to/from the right are 

to/from thegsmSCF. 



Waiting_for_End_ 
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^ _error / _Failed_error ^_Collect_Llser Resource_Report 

Jntormation ResiTt I 
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Figure 4.81d: Process Assisting_gsmSSF (sheet 4) 
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Process assisting_gsmSSF 

I \ 

/* Invocation of gsmSSF in M0,__^ 
MT or CF call case. 7 



5(6) 



W'aitingforEnl 
( ^OLUser 
\ Interaction 



Signals to/from the left are to/from \ 
the process CAMELAssistingMSC; 
signals to/from the right are 
to/from the SRF, 
unless otherwise indicated. 



Tssf expire^ 1 Internal 
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_gsmSSF^ 
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Figure 4.81e: Process Assisting_gsmSSF (sheet 5) 
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Process assisting_gsmSSF 

I \ 

/* Invocation of gsmSSF in M0,__^ 
MT or CF call case. 7 



6(6) 



Signals to/from the right are 
to/from the process 
CAMEL_Assisting_MSC. 



\ I WaitingFor^lnstructions 
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lnt_release / 
_assisting^ 
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Figure 4.81f: Process Assisting_gsmSSF (sheet 6) 
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4.5.8 Procedure CAMEL_Provide_SubscriberJnfo 

4.5.8.1 MS reachable 

A Provide_Subscriber_Info Request is sent to VLR and the HLR waits in state Wait_For_Information. 

If the VLR returns a Provide_Subscriber_Info ack, the HLR uses the returned information to set the Subscriber Info to 
be returned to the gsmSCF. As a network option, the HLR may use the returned Cell Id or Location Area to derive the 
location number and/or Geographical Info. The mapping from cell ID and location area to location number is network- 
specific and outside the scope of the GSM standard. 

NOTE: The handling in the VLR of Provide_Subscriber_Info Request is defined in 3GPP TS 23.018 [3]. 

4.5.8.2 MS not reachable 

4.5.8.2.1 Location Information requested 

If VLR number is available in the HLR, then the Location Information is set to this parameter only. 
If location information is not available in the HLR, no location information is set. 

4.5.8.2.2 Subscriber State requested 

The Subscriber State is set to "Network determined not reachable". 

4.5.8.3 Actions at state Wait_For_lnformation 

The following actions are possible in state Wait_For_Information depending on the result of the 
Provide_Subscriber_Info Request sent to VLR. 

4.5.8.3.1 Provide_Subscriber_lnfo ack 

The Location Information or/and the Subscriber State are set to the received information. 

4.5.8.3.2 Provide_Subscriber_lnfo Negative Response 

If location information was requested the VLR number is provided as location information. If the subscriber state was 
requested the subscriber state is set to "not provided from VLR". 
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Procedure CAMEL Provide Subscriber Info 



Procedure in the HLR i\ 

for Retrieval of Location information 
and Subscriber Status 



Yes 
Provide_Subscriber_ 
Info / 



Wait Jo r_ 
Information 




Provide_Subscrib**rovide_Sul3Scriber_ 
_lnfo ack ^ Informatiorx^ 
^ A jaagativejiesponse 




No 



/toe. infcj^.^ 
Tequesteci?^ 



No 




1(1) 



Signals to/from the left are to/from 
theVLR. 




Loc_lnfo=lates: 
stored loc. info 



Yes- 
Subscriber 
No status= 

"Network determiihed 






not reachable" 




No 



Loc_lnfo= 
"unavailable" 



Figure 4.82a: Procedure CAMEL_Provide_Subscriber_lnfo (sheet 1) 

4.5.9 CAMEL specific inancJIing of location updating ar\6 data restoration 

When requesting location updating or data restoration the VLR shall indicate to the HLR which CAMEL phases it 
supports. 
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The CAMEL phase 2 HLR shall then send to the VLR CAMEL subscription data for one of the CAMEL phases 
supported by the VLR or, if some different handling is required, data for substitute handling. 

When location update has been completed, the MSC/VLR in which the subscriber is registered after the location update, 
shall check the M-CSI. If a Mobility Management notification to the gsmSCF is required for this subscriber, then the 
MSCA'^LR shall now send the notification to the gsmSCF. 

Refer to clause 9.2.1 for a description of M-CSI and the conditions under which a notification shall be sent. 

4.5.1 Cross phase compatibility 

To avoid a case by case fallback between the gsmSSF and the gsmSCF, the gsmSSF shall use the CAP phase 
corresponding to the CAMEL phase negotiated on the HLR- VLR interface when it opens a dialogue with the gsmSCF. 
The HLR-VLR negotiation of CAMEL phase is per subscriber. 

4.5.1 1 Handling of North American Carrier Information 

The following procedures apply only when the HPLMN of the CAMEL subscriber and either the VPLMN (for a mobile 
originated or forwarded call) or the IPLMN (for a mobile terminated call or forwarded call) are both North American. A 
gsmSCF may then provide the gsmSSF with any of the following North American (NA) carrier related information 
items. 

NA Carrier Information. 

NA Originating Line Information. 

NA Charge Number. 

A gsmSSF shall use the received information items both to select any long distance carrier needed for the call and to 
provide certain information needed by this carrier. Any required information items not received shall be defaulted to 
those that would normally apply to the call in the absence of an interaction with a gsmSCF. 

If any NA information item received from the gsmSCF is found to be invalid, the gsmSSF may either, as an operator 
option, release the call or behave as if the invalid information item had not been sent. 

If the carrier specified in the Carrier parameter is not supported in the VPLMN or IPLMN, the gsmSSF may either, as 
an operator option, release the call or substitute for the unsupported carrier a preferred carrier of the VPLMN or 
IPLMN. 

Support of the NA Originating Line Information and Charge Number parameters is an operator option in a VPLMN 
based on roaming agreements with the operators of other PLMNs, A gsmSSF may ignore these items when received 
from certain or all gsmSCFs located in other PLMNs and replace them with the corresponding default items for an MO, 
MF, MT or VT call. 

4.6 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 

Each Information Element, IE is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-) for each 
different traffic case. Mobile Originating call (MO), Mobile Forwarded call (MF), Mobile Terminating call in the 
GMSC (MT) and Mobile Terminating call in the VMSC (VT). This categorization is a functional classification, i.e., 
stage 2 information and not a stage 3 classification to be used for the ASN.l syntax of the protocol. This distinction 
between MO, MF, and MT and VT calls is not applicable to all Information Flows. 

The following principles apply for the handling of the lEs by the receiving entity: 

The gsmSSF shall functionally support all lEs which can be sent to it. 

The gsmSCF may silently discard any IE which it does not functionally support. 

The gsmSRF shall return an error if it does not functionally support a IE which it receives. 

The HLR may silently discard any IE which it does not functionally support. 



£75/ 



3GPP TS 23.078 version 3.10.0 Release 1999 



235 



ETSI TS 123 078 V3.10.0 (2001-09) 



Details of errors and exceptions to these rules are specified in are specified in 3GPP TS 29.078 [5]. 

4.6.1 gsmSSF to gsmSCF information flows 

4.6.1.1 Activity Test ack 

4.6.1.1.1 Description 

This IF is the response to the Activity Test. 

4.6.1.1.2 Information Elements 

This IF contains no information elements. 

4.6.1 .2 Apply Charging Report 

4.6.1.2.1 Description 

This IF is used by the gsmSSF to report to the gsmSCF the information requested in the Apply Charging IF. 

4.6.1.2.2 Information Elements 



Information element name 


MO 


MF 


MT 


VT 


Description 


Call Result 


M 


M 


M 


M 


This IE contains the charging information to be provided by 
the gsmSSF. 


M Mandatory (The IE shall always be sent). 



Call Result contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Time Duration Charging Result 


M 


M 


M 


M 


This IE is a list defined in the next table. 


M Mandatory (The IE shall always be sent). 



Time Duration Charging Result contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Time Information 


M 


M 


M 


M 


This IE is a choice between Time if No Tariff Switch and 
Time if Tariff Switch. 


Party To Charge 


M 


M 


M 


M 


This IE is received in the related ApplyCharging operation 
to correlate the result to the request. This IE shall be a 
copy of the corresponding IE received in the Apply 
Charging operation. 


Call Active 


M 


M 


M 


M 


This IE indicates whether the call is active or not. 


Call Released at Tcp Expiry 


C 


C 


C 


C 


This element is an indication that the gsmSSF has 

released the call and terminated the dialogue, due to Tcp 

expiry. 

It shall be present when ACR is sent due to Tcp expiry and 

the gsmSSF has released the call (because 

'ReleaselfExceeded' was present in ACH operation). 

In all other circumstances, this element shall be absent. 


M Mandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 
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Time Information contains one of the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Time If No Tariff Switch 


C 


C 


C 


c 


This IE will be present if no tariff switch has occurred since 
the detection of Answer for the connection to the Called 
Party, the Temporary Connection, or the SRF connection, 
otherwise it will be absent. 


Time If Tariff Switch 


c 


c 


c 


c 


This IE will be present if a tariff switch has occurred since 
the detection of Answer for the connection to the Called 
Party, the Temporary Connection, or the SRF connection, 
otherwise it will be absent. 


C Conditional (The IE shall be sent, if available). 



4.6.1.3 



Call Information Report 



4.6.1.3.1 



Description 



This IF is used to send specific call information for a single call to the gsmSCF as requested from the gsmSCF in a 
previous Call Information Request. 



4.6.1.3.2 



Information Elements 



Information element name 


MO 


MF 


MT 


VT 


Description 


Requested Information List 


M 


M 


M 


M 


This IE specifies a list of Requested information Values 
which are requested. 


Leg ID 


M 


M 


M 


M 


This IE indicates the party in the call for which information 
shall be collected. When absent, it indicates the 'outgoing' 
leg created with Connect, Continue or Continue With 
Argument. 


IVI Mandatory (The IE shall always be sent). 



4.6.1.4 



Event Report BCSM 



4.6.1.4.1 



Description 



This IF is used to notify the gsmSCF of a call-related event (i.e., BCSM events as answer and disconnect) previously 
requested by the gsmSCF in a Request Report BCSM Event IF. 



4.6.1.4.2 



Information Elements 



The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Event type BCSM 


M 


M 


M 


M 


This IE specifies the type of event that is reported. 


Event Specific Information 
BCSM 


C 


C 


C 


C 


This IE indicates the call related information specific to 
the event. 


Leg ID 


M 


M 


M 


M 


This IE indicates the party in the call for which the event 
is reported. 


Misc Call Info 


M 


M 


M 


M 


This IE indicates the DP type. 


M Mandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 
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If the Event Type BCSM IE contains either 0_Answer or T_Answer, then the Event Specific Information BCSM IE 
contains the following information elements: 



Information element name 


MO 


IMF 


MT 


VT 


Description 


Destination address 


M 


M 


M 


M 


This IE specifies the destination address for the call leg. 


OR 


- 


C 


C 


- 


This IE indicates that the call was subject to basic 
Optimal Routeing as specified in 3GPP TS 23.079 [36]. 


Forwarded call 


- 


M 


C 


C 


This IE indicates that the call has been subject to GSIVI 
call forwarding. 


M Mandatory (The IE shall always be sent). 

C Conditional (The IE shall be sent if its value is True, otherwise it shall not be sent). 
Not applicable. 



If the Event Type BCSM IE contains one of Route_Select_Failure, 0_Called_Party_Busy, 0_Disconnect or 
T_Disconnect, then the Event Specific Information BCSM IE contains the following information element: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Cause 


C 


C 


C 


C 


This IE indicates the cause. 


C Conditional (The IE shall be sent if available). 



If the Event Type BCSM IE contains T_Busy then the Event Specific Information BCSM IE contains the following 
information elements: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Cause 


C 


C 


C 


c 


This IE indicates the cause. 


Call forwarded 


- 


- 


C 


c 


This IE indicates that the call may be forwarded by the 
appropriate GSIVI Call Forwarding supplementary service. 


Route not permitted 






c 




This IE indicates that call forwarding will not take place in 
this GMSC due to the rules of basic optimal routeing. 
See 3GPP TS 23.079 [36]. 


C Conditional (The IE shall be sent if available). 
Not applicable. 



If the Event Type BCSM IE contains T_No_Answer then the Event Specific Information BCSM IE contains the 
following information element: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Call forwarded 


- 


- 


C 


C 


This IE indicates that the call may be forwarded by the 
appropriate GSIVI Call Forwarding supplementary service. 


C Conditional (The IE shall be sent if available). 
Not applicable. 



If the Event Type BCSM IE contains 0_No_Answer then the Event Specific Information BCSM IE is not included. 

4.6.1.5 Initial DP 



4.6.1.5.1 



Description 



This IF is generated by the gsmSSF when a trigger is detected at a DP in the BCSM, to request instructions from the 
gsmSCF. 
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4.6.1.5.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


IMF 


MT 


VT 


Description 


Additional Calling Party 
Number 


C 


C 


C 


C 


The calling party number provided by the access signalling 
system of the calling user or received from the gsmSCF 
due to the previous CAIVIEL processing. 


Bearer Capability 


M 


C 


C 


c 


This IE indicates the type of the bearer capability 
connection to the user. 


Called Party Number 


C 


M 


M 


M 


This IE contains the number used to identify the called 
party in the forward direction. 

For the MO and IVIF calls this parameter is used in the case 
of TDP Route_Select_Failure (this is the destination 
number used to route the call) and in the case of TDP Busy 
and TDP No Reply (this is the IVISISDN when the 
destination number used for the call is a MSRN, or in the 
case of unsuccessful establishment received from the HLR 
via IVIAP interface, otherwise it is the number used to route 
the call). 

For the VT calls when there is no forwarding pending this is 
the IVISISDN received in the Provide Roaming Number; if 
the IVISISDN is not available, the basic MSISDN is used. 
For the IVIT and VT call case when there is call forwarding 
or call deflection pending, this is the IVISISDN, i.e. not the 
forwarded-to or deflected-to number. 


Called Party BCD Number 


C 








This IE contains the number used to identify the called 
party in the forward direction. It is used for IVIO call in all 
cases except in the case of TDP Route_Select_Failure. 
For the TDP Collectedjnformation, the number contained 
in this IE shall be identical to the number received over the 
access network. It may e.g. include service selection 
information, such as * and # digits, or carrier selection 
information dialled by the subscriber. 
For the TDP Analysedjnformation, the number contained 
in this IE shall be the dialled number received over the 
network access or received from a gsmSCF in a 
CONNECT operation, service selection information, such 
as * and # digits may be present (see clause 4.2.1 .2.2), 
carrier selection information dialled by the subscriber is not 
present. 


Calling Party Number 


M 


C 


C 


C 


This IE carries the calling party number to identify the 
calling party or the origin of the call. 


Calling Party Category 


M 


C 


C 


C 


Indicates the type of calling party (e.g., operator, pay 
phone, ordinary subscriber). 


CallGap Encountered 


C 


C 


C 


C 


This parameter indicates the type of gapping the related 
call have been subjected to. 
This parameter shall be present only if a call gapping 
context is applicable to the initialDP operation. 


Call Reference Number 


M 


M 


M 


M 


This IE may be used by the gsmSCF for inclusion in a 

network optional gsmSCF call record. It has to be coupled 

with the identity of the IVISC which allocated it in order to 

define unambiguously the identity of the call. 

For IVIO calls, the call reference number is set by the 

serving VMSC and included in the IVIO call record. 

For MT calls, the call reference number is set by the GMSC 

and included in the RCF call record in the GMSC and in the 

MT call record in the terminating MSC. 

For VT calls, the call reference number is set by the GMSC 

and included in the RCF call record in the GMSC and in the 

MT call record in the terminating MSC. 

For CF calls, the call reference number is set by the GMSC 

and included in the CF record in the forwarding MSC. 


Cause 


C 


C 


C 


C 


This IE indicates the cause specific to the armed BCSM DP 
event. This IE is applicable to DP Route_Select_Failure 
and DP T_Busy. The cause may be used by the SCF to 
decide about the further handling of the call. 
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Information element name 


MO 


IMF 


MT 


VT 


Description 


Event Type BCSM 


M 


M 


M 


M 


This IE indicates the armed BCSM DP event, resulting in 
the Initial DP IF. 


Ext-Basic Service Code 


C 


C 


C 


C 


This IE indicates the type of basic service i.e., teleservice or 
bearer service. 


High Layer Compatibility 


C 


C 


C 


C 


This IE indicates the type of the high layer compatibility, 
which will be used to determine the ISDN-teleservice of a 
connected ISDN terminal. 


IMSI 


M 


M 


M 


M 


This IE identifies the mobile subscriber. 


IP SSP Capabilities 


C 


C 


C 


C 


This IE indicates which SRF resources are supported within 
the gsmSSF and are available. If this IE is absent, this 
indicates that no gsmSRF is attached and available. 


Location Information 


M 


- 


C 


M 


This IE is described in the next table. 


Location Number 


M 


C 


C 


C 


For mobile originated calls this IE represents the location of 
the calling party. For all other call scenarios this IE contains 
the location number received in incoming ISUP signalling. 


MSC Address 


M 


M 


M 


M 


For MO calls, the MSC Address carries the international 

E.164 address of the serving VMSC. 

For MT calls, the MSC Address carries the international 

E.164 address of the GMSC. 

For VT calls, the MSC Address carries the international 

E.164 address of the serving VMSC. 

For CF calls, the MSC Address carries the international 

E.164 address of the forwarding MSC. 


GMSC Address 




M 




M 


For CF calls, the GMSC Address carries the international 
E.164 address of the GMSC. 

For VT calls, the GMSC Address carries the international 
E.164 address of the GMSC. 


Carrier 


C 


C 


C 


C 


The content of this IE is described in the next table. 

The IE may be sent when the VPLMN and the HPLMN of 

the subscriber are both North American. 

For MO calls, this IE shall contain any carrier that was 

dialled by the calling subscriber. If no carrier was dialled, 

the IE shall contain the calling subscriber's subscribed 

carrier. 

For MT and VT calls, the IE shall contain the carrier 

subscribed to by the called subscriber. 

For CF calls, the IE shall contain the carrier subscribed to 

by the forwarding subscriber. 


Original Called Party ID 


C 


C 


C 


C 


This IE carries the dialled digits if the call has met call 
forwarding on the route to the gsmSSF. This IE shall also 
be sent if it was received from the gsmSCF due to the 
previous CAMEL processing. 


Redirecting Party ID 


C 


C 


C 


C 


This IE indicates the directory number the call was 
redirected from. This IE shall also be sent if it was received 
from the gsmSCF due to the previous CAMEL processing. 


Redirection Information 


C 


C 


c 


C 


This IE contains forwarding related information, such as 
redirection counter. This IE shall also be sent if it was 
received from the gsmSCF due to the previous CAMEL 
processing. 


Service Key 


M 


M 


M 


M 


This IE indicates to the gsmSCF the requested CAMEL 
Service. It is used to address the required application/SLP 
within the gsmSCF. 


Subscriber State 






c 


C 


This IE indicates the status of the MS. The states are: 

- CAMELBusy: The MS is engaged on a transaction for a 
mobile originating or terminated circuit-switched call. 

- NetworkDeterminedNotReachable: The network can 
determine from its internal data that the MS is not 
reachable. 

- Assumedldle: The state of the MS is neither 
"CAMELBusy" nor "NetworkDeterminedNotReachable". 

Not provided from VLR. 


Time And Timezone 


M 


M 


M 


M 


This IE contains the time that the gsmSSF was triggered, 
and the time zone the gsmSSF resides in. 
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Information element name 


MO 


IMF 


MT 


VT 


Description 


GSM Forwarding Pending 






C 


c 


This parameter indicates that a forwarded-to-number was 
received and the call will be forwarded due to GSM 
supplementary service call forwarding in the GMSC/VMSC. 
This parameter is present in the following cases: 

- When the FTN is received from the HLR prior to 
triggering in the Terminating_Attempt_Authorised DP. 

- When a conditional call forwarding or call deflection is 
invoked in the GMSC/MSC, and T_Busy or T_No_answer 
is reported as a TDP. 


Service Interaction Indicators 
Two 


C 


C 


c 


c 


This IE is sent if it is received in the ISUP message or due 
to previous CAMEL processing. The IE is described in a 
table below. 


CUG Index 


c 


- 


- 


- 


See 3GPP TS 23.085 [9] for details of this IE. 


cue lnterlocl< Code 


c 


c 


c 


c 


See 3GPP TS 23.085 [9] for details of this IE. The latest 
available data shall be used, i.e., if the CUG data which had 
been obtained in the ISUP lAM or from the VLR has been 
modified by the previous Connect or Continue With 
Argument IF, this modified data shall be used. 


Outgoing Access Indicator 


c 


c 


c 


c 


See 3GPP TS 23.085 [9] for details of this IE. In the MO 
case this IE is received from the VLR. 


IVI Mandatory (The IE shall always be sent). 
Conditional (The IE shall be sent, if available). 
Not applicable. 



Location Information is defined in 3GPP TS 23.018 [3]. The following differences apply: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Location Number 


- 


- 


C 


C 


See 3GPPTS 23.018 [3]. 


Service area ID 


C2 


- 


C2 


C2 


See 3GPPTS 23.018 [3]. 


Cell ID 


C2 


- 


C2 


C2 


See 3GPPTS 23.018 [3]. 


Geographical information 


C 


- 


C 


C 


See 3GPPTS 23.018 [3]. 


Geodetic information 


C 


- 


C 


C 


See 3GPPTS 23.018 [3]. 


VLR number 


M 


- 


C 


M 


See 3GPPTS 23.018 [3]. 


Age Of location information 


M 


- 


C 


C 


See 3GPPTS 23.018 [3]. 


Current Location Retrieved 


- 


- 


- 


- 


Not applicable 


Location area ID 


C2 


- 


C2 


C2 


See 3GPP TS 23.003 [37]. 


Selected LSA Identity 


C1 




C1 


C1 


This IE indicates the LSA identity associated with the 
current position of the MS. Shall be present if the LSA 
ID in the subscriber data matches the LSA ID of the 
current cell. In the case of multiple matches the LSA ID 
with the highest priority shall be sent. See 3GPP 
TS 23.073 [23]. 


M Mandatory (The IE shall always be sent). 

C Conditional (The IE shall be sent, if available. Further conditions are in the description column.). 
C1 Conditional (The IE shall be sent, if available and SoLSA is supported). 
C2 Conditional (One and only one of the three conditional lEs shall be sent). 
Not applicable. 
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Information element name 


MO 


MF 


MT 


VT 


Description 


Carrier Identification Code 


M 


M 


M 


M 


This IE uniquely identifies a North American long distance 
carrier. 


Carrier Selection Information 


M 


M 


M 


M 


This IE indicates the way the carrier was selected e.g.: 

-dialled 

- subscribed 


M Mandatory (The IE shall always be sent). 



Service Interaction Indicators Two contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Forward Service Interaction 
Indicator 


C 


C 


C 


C 


This IE is described in a table below. 


HOLD Treatment Indicator 


c 


- 


- 


c 


This IE indicates whether the CAMEL subscriber can 
invoke HOLD for the call. 


CW Treatment Indicator 


c 


- 


- 


c 


This IE indicates whether CW can be applied for a call to 
the CAMEL subscriber whilst this call is ongoing. 


ECT Treatment Indicator 


c 


- 


- 


c 


This IE indicates whether the call leg can become part of 
an ECT call initiated by the calling subscriber. 


C Conditional (The IE shall be sent, if available). 
Not applicable. 



Forward Service Interaction Indicator contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Conference Treatment Indicator 


C 


C 


C 


c 


This IE indicates whether the call leg can become part of a 
MPTY call initiated by the called subscriber. 


Call Diversion Treatment 
Indicator 


c 


c 


c 


c 


This IE indicates whether the call can be forwarded using 
the Call Forwarding or Call Deflection Supplementary 
Services. 


C Conditional (The IE shall be sent, if available). 



4.6.2 gsmSCF to gsmSSF information flows 
4.6.2.1 Activity Test 



4.6.2.1.1 



Description 



This IF is used to check for the continued existence of a relationship between the gsmSCF and gsmSSF. If the 
relationship is still in existence, then the gsmSSF will respond. If no reply is received, then the gsmSCF will assume 
that the gsmSSF has failed in some way and will take the appropriate action. 

4.6.2.1.2 Information Elements 

This IF contains no information elements. 



4.6.2.2 



Apply Charging 



4.6.2.2.1 Description 

This IF is used for interacting from the gsmSCF with the gsmSSF charging mechanisms to control the call duration. 
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4.6.2.2.2 



Information Elements 



Information element name 


MO 


MF 


MT 


VT 


Description 


ACh Billing Charging 
Characteristics 


M 


M 


M 


M 


This IE specifies the charging related information to be 
provided by the gsmSSF and the conditions on which this 
information has to be provided back to the gsmSCF. 


Party To Charge 


M 


M 


M 


M 


This IE shall be reflected in the corresponding IE of the 
Apply Charging Report operation. This IE has no effect on 
the charging procedures in the IVISC. 


M Mandatory (The IE shall always be sent). 



ACh Billing Charging Characteristics contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Time Duration Charging 


M 


M 


M 


M 


This IE is described in the next table. 


IVI Mandatory (The IE shall always be sent). 



Time Duration Charging contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Max Call Period Duration 


M 


M 


M 


M 


This IE indicates the maximum call period duration 
timer. 


Tariff Switch Interval 














This IE indicates the tariff switch time until the next tariff 
switch applies. 


Release If Duration Exceeded 














This IE indicates that the call shall be released when the 
Max call Period Duration expires, with a warning tone if 
the Play Tone IE is present. The cause used in the 
release message shall be "normal unspecified". 
Default is to continue the call. 


Play Tone 













This IE is set if a tone has to be played to the party for 
whom the BCSM is operating. If present, this IE 
indicates that 30 seconds before the Max Call Period 
Duration timer expires, 

a triple tone of 900 Hz (200 milliseconds tone, 200 
milliseconds pause) shall be played. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 
Not applicable. 



4.6.2.3 Call Gap 



4.6.2.3.1 



Description 



This IF is used to activate/modify/remove a call gap mechanism in the gsmSSF. The call gap mechanism is used to 
reduce the rate at which specific service requests are sent to a gsmSCF. 

A Call Gap operation can only be sent on an opened dialogue between a gsmSCF and a gsmSSF. 

It is possible to have several call gapping conditions applicable to the same gsmSSF (i.e. each conditions were activated 
for a defined Service (identified by the serviceKey) by a defined gsmSCF (identified by the gsmSCF Address). 
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4.6.2.3.2 



Information Elements 



Information element name 


Status 


Description 


Gap Criteria 


M 


This IE specifies the criteria for a call to be subject to call gapping. 


Gap Indicators 


M 


This parameter indicates the gapping characteristics. 


Control Type 





This parameter indicates the reason for activating call gapping. 
The value "sCPOverloaded" indicates that an automatic congestion detection 
and control mechanism in the SCR has detected a congestion situation. 
The value "manuallylnitiated" indicates that the service and or 
network/service management centre has detected a congestion situation, or 
any other situation that requires manually initiated controls. 
The controlType "manuallylnitiated" will have priority over "sCPOverloaded" 
call gap. 

It should be noted that also non-IN controlled traffic control mechanism can 
apply to an exchange with the SSF functionality. As the non-IN controlled 
traffic control is within the CCF, this traffic control has implicit priority over the 
IN controlled traffic control. The non-IN controlled traffic control may also have 
some influence to the IN call. Therefore it is recommended to take measures 
to coordinate several traffic control mechanisms. The non-IN controlled traffic 
control and co-ordination of several traffic control mechanisms are out of the 
scope of core INAP. 


Gap Treatment 





This parameter indicates how calls that were rejected due to the call gapping 
condition and for which the Default Call Handling was set to "Release Call" 
shall be treated. 


IVI IVlandatory (Tlie IE sliall always be sent). 
Optional (Service logic dependent). 



Gap Criteria contains one of the following (Choice): 



Information element name 


Status 


Description 


Basic Gap Criteria 





This IE is a choice of various basic criteria. 


Compound Gap Criteria 





This IE is a choice of various criteria including a ScflD. 


Optional (Service logic dependent). 



Compound Gap Criteria contains the following Information: 



Information element name 


Status 


Description 


Basic Gap Criteria 


M 


This IE is a choice of various criteria. 


ScflD 





This IE contains the address of the gsmSCF which initiated the CallGapping. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



Basic Gap Criteria contains one of the following (Choice): 



Information element name 


Status 


Description 


Called Address 





This parameter contains a string of digits. At each call attempt, when the 
leading digits of the dialled number match this specific value, the call gapping 
treatment shall be applied to this call. 


Service 





This parameter contains a service key value. At each call attempt, when the 
service key match this specific value, the call gapping treatment shall be 
applied to this call. 


Called Address and Service 





This parameter contains a specific string of digits and a service key value. At 
each call attempt, when the leading digits of the dialled number and the 
service key of a call match these specific values, the call gapping treatment 
shall be applied to this call. 


Calling Address and Service 





This parameter contains a specific string of digits and a service key value. At 
each call attempt, when the leading digits of the calling party number and the 
service key match these specific values, the call gapping treatment shall be 
applied to this call. 


Optional (Service logic dependent). 
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Gap Indicators contains the following information: 



Information element name 


Status 


Description 


Duration 


M 


Duration specifies the total time interval during which call gapping for the 
specified gap criteria will be active. 
A duration of indicates that gapping is to be removed. 
A duration of -2 indicates a network specific duration. 
Other values indicate duration in seconds. 


Interval 


M 


This parameter specifies the minimum time between calls being allowed 

through. 

An interval of indicates that calls meeting the gap criteria are not to be 

rejected. 

An interval of -1 indicates that all calls meeting the gap criteria are to be 

rejected. 

Other values indicate interval in milliseconds. 


M Mandatory (The IE shall always be sent). 



Gap Treatment contains one of the following (choice): 



Information element name 


Status 


Description 


Information To Send 





This parameter indicates an announcement or a tone to be sent to the calling 
party. At the end of information sending, the call shall be released. 


Release Cause 





If the call is to be released, this IE indicates a specific cause value to be sent 
in the release message. See ETSI EN 300 356-1 [20] for the coding. 


Optional (Service logic dependent). 



Information To Send contains one of the following (choice): 



Information element name 


Status 


Description 


In-band Info 





This parameter specifies the in-band information to be sent. 


Tone 





This parameter specifies a tone to be sent to the end-user. 


Optional (Service logic dependent). 



In-band Info contains the following information: 



Information element name 


Status 


Description 


IVIessage Id 


M 


This parameter indicates the message(s) to be sent, it can be one of the 
following: 


Message Duration 





This parameter indicates the maximum time duration in seconds that the 
message shall be played/repeated. ZERO indicates endless repetition. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



Message Id contains one of the following (choice): 



Information element name 


Status 


Description 


Elementary Message Id 





This parameter indicates a single announcement. 


Optional (Service logic dependent). 



4.6.2.4 



Call Information Request 



4.6.2.4.1 



Description 



This IF is used to request the gsmSSF to record specific information about a single call and report it to the gsmSCF 
(with a CalllnformationReport). 
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4.6.2.4.2 



Information Elements 



Information element name 


MO 


MF 


MT 


VT 


Description 


Requested Information Type 
List 


M 


M 


M 


M 


This IE specifies a list of specific items of information which 
are requested. 


Leg ID 


M 


M 


M 


M 


This IE indicates the party in the call for which Information 
shall be collected. When absent, it indicates the 'outgoing' 
leg created with Connect, Continue or Continue With 
Argument. 


IVI IVIandatory (The IE sliall always be sent). 



Requested Information Type List contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Call Attempt Elapsed Time 














This IE indicates that the Call Attempt Elapsed Time is 

requested in the Call Information Report. 

Call Attempt Elapsed Time is the duration between the end 

of the CAIVIEL processing initiating call setup (Connect, 

Continue or Continue With Argument IF) and the received 

answer indication from the called party side. 

For the Calling Party, the value of Call Attempt Elapsed 

Time in the Call Information Report shall be set to 0. 


Call Stop Time 














This IE indicates that the Call Stop Time is requested in 

the Call Information Report. 

Call Stop Time is the time stamp when the connection is 

released. 


Call Connected Elapsed Time 














This IE indicates that the Call Connected Elapsed Time is 

requested in the Call Information Report. 

Call Connected Elapsed Time is the duration between the 

received answer indication from the called party side and 

the release of the connection. 

For a Calling Party, it indicates the duration between the 

sending of IDP and the release of that party 


Release Cause 














This IE indicates that the Release Cause is requested in 

the Call Information Report. 

Release Cause is the release cause for the call. 


Optional (Service logic dependent). 



4.6.2.5 



Cancel 



4.6.2.5.1 Description 

This IF is used by the gsmSCF to request the gsmSSF to cancel all EDPs and reports. 

4.6.2.5.2 Information Elements 

The following information elements are used: 



Information element name 


MO 


MF 


MT 


VT 


Description 


All Requests 


M 


M 


M 


M 


This IE indicates that all active requests for 
EventReportBCSIVI, ApplyChargingReport and 
CalllnformationReport shall be cancelled. 


M Mandatory (The IE shall always be sent). 
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4.6.2.6 



Connect 



4.6.2.6.1 



Description 



This IF is used to request the gsmSSF to perform the call processing actions to route a call to a specific destination. To 
do so, the gsmSSF may use destination information from the calling party and existing call set-up information 
depending on the information provided by the gsmSCF. 



4.6.2.6.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Alerting Pattern 


- 


- 








This parameter indicates the kind of Alerting Pattern to be 
applied. 


Calling Party Category 














This IE indicates the type of calling party (e.g., operator, 
pay phone, ordinary subscriber). 


Destination Routing Address 


M 


M 


M 


M 


This IE contains the called party number towards which the 
call is to be routed. 


Generic Number 














This IE contains the generic number. Its used to convey the 
additional calling party number, which e.g. could be used to 
modify the calling line ID presented to the called user. 


Carrier 














This IE is described in the next table. 


NA Originating Line Information 














This IE identifies the type of number in the Charge Number 
(e.g. subscriber versus PLMN operator number). 


Charge Number 














This IE identifies the chargeable number for the usage of a 
North American carrier. 


0-CSI Applicable 


- 


- 








This IE indicates that the 0-CSI, if present shall be applied 
on the outgoing leg. 


Original Called Party ID 














This IE carries the dialled digits if the call has met call 
forwarding on route to the gsmSSF or is forwarded by the 
gsmSCF. 


Redirecting Party ID 














This IE indicates the directory number the call was 
redirected from. 


Redirection Information 














This IE contains forwarding related information, such as 
redirecting counter. 


Suppression Of 
Announcements 


- 


- 








This IE indicates that announcements or tones generated 
as a result of unsuccessful call setup shall be suppressed. 


Service Interaction Indicators 
Two 














This IE is described in a table below. 


CUG Interlock Code 














See 3GPP TS 23.085 [9] for details of this IE. 


Outgoing Access Indicator 














See 3GPP TS 23.085 [9] for details of this IE. 


Optional (Service logic dependent). 
Not applicable. 


Carrier contains the following information: 


Information element name 


MO 


MF 


MT 


VT 


Description 


Carrier Identification Code 


M 


M 


M 


M 


This IE uniquely identifies a North American long distance 
carrier. 


Carrier Selection Information 


M 


M 


M 


M 


This IE indicates the way the carrier was selected e.g.: 

-dialled 

- subscribed 


IVI Mandatory (The IE shall always be sent). 
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Service Interaction Indicators Two contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Forward Service Interaction 
Indicator 














Tills IE is described in a table below. 


Bacl<ward Service Interaction 
Indicator 














Tills IE is described in a table below. 


HOLD Treatment Indicator 





- 


- 





This IE indicates whether the CAMEL subscriber can 
invoke HOLD for the call. 


CW Treatment Indicator 





- 


- 





This IE indicates whether CW can be applied for a call to 
the CAIVIEL subscriber whilst this call is ongoing. 


ECT Treatment Indicator 





- 


- 





This IE indicates whether the call leg can become part of an 
ECT call initiated by the CAIVIEL subscriber. 


Connected number treatment 
indicator 














This IE indicates the treatment of the connected number at 
the originating side. 


Non-CUG Call 














This IE indicates that no parameters for CUG should be 
used for the call (i.e. the call should be a non-CUG call). 


Optional (Service logic dependent). 
Not applicable. 



NOTE: Non-CUG Call shall not be present if at least one of CUG Interlock Code and Outgoing Access Indicator 
are present in the Information Flow. 

Forward Service Interaction Indicator contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Conference Treatment Indicator 














This IE indicates whether the call leg can become part of a 
MPTY call initiated by the called subscriber. 


Call Diversion Treatment 
Indicator 














This IE indicates whether the call can be forwarded using 
the Call Forwarding or Call Deflection Supplementary 
Services. 


Calling Party Restriction 
Indicator 





- 


- 


- 


This IE indicates whether the CLI shall be marked as 
Restricted by CAIVIEL action for the call. 


Optional (Service logic dependent). 
Not applicable. 



Backward Service Interaction Indicator contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Conference Treatment Indicator 














This IE indicates if the call leg can become part of a MPTY 
call initiated by the calling subscriber. 


Call Completion Treatment 
Indicator 














This IE indicates whether a CCBS request can be made for 
the call. See also 3GPP TS 23.093 [38] for description. 


Optional (Service logic dependent). 



4.6.2.7 



Connect To Resource 



4.6.2.7.1 Description 

This IF is used to connect a call from the gsmSSF to a gsmSRF. 
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4.6.2.7.2 



Information Elements 



The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Service Interaction Indicators 
Two 














This parameter indicates whether or not a bothway through 
connection is required between the Calling party and the 
gsmSRF. The handling when this IE is not present is 
defined in ETSI EN 301 070-1 ([7]). 


Resource Address 














This IE indicates the physical location of the gsmSRF. 


Optional (Service logic dependent). 



Resource Address contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


IP Routing Address 


C 


C 


C 


c 


This IE indicates the routeing address to set up a 
connection towards the gsmSRF. 


None 


c 


c 


c 


c 


This parameter indicates that the call party Is to be 
connected to a predefined gsmSRF. 


C Conditional. 



4.6.2.8 



Continue 



4.6.2.8.1 



Description 



This IF requests the gsmSSF to proceed with call processing at the DP at which it previously suspended call processing 
to await gsmSCF instructions. The gsmSSF completes DP processing, and continues basic call processing 
(i.e., proceeds to the next point in call in the BCSM) without substituting new data from the gsmSCF. 

4.6.2.8.2 Information Elements 

This IF contains no information elements. 



4.6.2.9 



Continue With Argument 



4.6.2.9.1 



Description 



This information flow requests the gsmSSF to proceed the call processing with modified information at the DP at which 
it previously suspended call processing to await gsmSCF instructions. The gsmSSF completes DP processing, and 
continues basic call processing (i.e., proceeds to the next point in call in the BCSM) with the modified call setup 
information as received from the gsmSCF. 
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4.6.2.9.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MP 


MT 


VT 


Description 


Alerting Pattern 


- 


- 








This parameter indicates the kind of Alerting Pattern to be 
applied. 


Calling Party Category 














This IE indicates the type of calling party (e.g., operator, 
pay phone, ordinary subscriber). 


Generic Number 














This IE contains the generic number. Its used to convey 
the additional calling party number, which e.g. could be 
used to modify the calling line ID presented to the called 
user. 


Carrier 














This IE is described in the next table. 


NA Originating Line Information 














This IE identifies the type of number in the Charge Number 
(e.g. subscriber versus PLMN operator number). 


Charge Number 














This IE identifies the chargeable number for the usage of a 
North American carrier. 


Suppression Of 
Announcements 


- 


- 








This IE indicates that announcements or tones generated 
as a result of unsuccessful call setup shall be suppressed. 


Service Interaction Indicators 
Two 














This IE is described in a table below. 


CUG Interlock Code 








- 


- 


See 3GPP TS 23.085 [9] for details of this IE. 


Outgoing Access Indicator 








- 


- 


See 3GPP TS 23.085 [9] for details of this IE. 


Optional (Service logic dependent). 
Not applicable. 


Carrier contains the following information: 


Information element name 


MO 


MP 


MT 


VT 


Description 


Carrier Identification Code 


M 


M 


M 


M 


This IE uniquely identifies a North American long distance 
carrier. 


Carrier Selection Information 


M 


M 


M 


M 


This IE indicates the way the carrier was selected e.g.: 

- dialled 

- subscribed 


M Mandatory (The IE shall always be sent). 


Service Interaction Indicators Two contains the following information: 


Information element name 


MO 


MP 


MT 


VT 


Description 


Forward Service Interaction 
Indicator 














See the Information Flow table for the Service Interaction 
Indicators Two IE in the Connect operation for an 
explanation of this parameter. 


Backward Service Interaction 
Indicator 














See the Information Flow table for the Service Interaction 
Indicators Two IE in the Connect operation for an 
explanation of this parameter. 


HOLD Treatment Indicator 





- 


- 





This IE indicates whether the CAMEL subscriber can 
nvoke HOLD for the call. 


CW Treatment Indicator 





- 


- 





This IE indicates whether CW can be applied for a call to 
the CAMEL subscriber whilst this call is ongoing. 


ECT Treatment Indicator 





- 


- 





This IE indicates whether the call leg can become part of an 
ECT call initiated by the CAMEL subscriber. 


Connected number treatment 
indicator 














This IE indicates the treatment of the connected number at 
the originating side. 


Non-CUG Call 








- 


- 


This IE indicates that no parameters for CUG should be 
used for the call (i.e. the call should be a non-CUG call). 


Optional (Service logic dependent). 
Not applicable. 



NOTE: Non-CUG Call shall not be present if at least one of CUG Interlock Code and Outgoing Access Indicator 
are present in the Information Flow. 
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4.6.2.10 



Disconnect Forward Connection 



4.6.2.10.1 Description 

This IF is used: 

to disconnect a connection with a gsmSRF previously established with a Connect To Resource IF; 

to disconnect an initiating gsmSSF from an assisting gsmSSF and its associated gsmSRF. The IF is send to the 
initiating gsmSSF. 

4.6.2.10.2 Information Elements 

This IF contains no information elements. 

4.6.2.1 1 Establish Temporary Connection 



4.6.2.11.1 



Description 



This IF is used to create a connection between an initiating gsmSSF and an assisting gsmSSF as a part of the assist 
procedure. It can also be used to create a connection between a gsmSSF and a gsmSRF. 

4.6.2.11.2 Information Elements 

The following information elements are required. 



Information element name 


MO 


MF 


MT 


VT 


Description 


Assisting SSP IP Routing 
Address 


M 


M 


M 


M 


This parameter indicates the destination address of the 
gsmSRF or assisting gsmSSF for the assist procedure. As 
a network operator option, the Assisting SSP IP Routing 
Address may contain embedded within it, a "Correlation 
ID" and " Scf ID", but only if "Correlation ID" and "Scf ID" 
are not specified separately. 


Correlation ID 














This parameter is used for: 

- the correlation of dialogues from the initiating gsmSSF-> 
gsmSCF with dialogues from gsmSRF -> gsmSCF 

- the correlation of dialogues from the initiating gsmSSF-> 
gsmSCF with dialogues from assisting gsmSSF -> 
gsmSCF. 


Carrier 














This IE is described in the next table. 


NA Originating Line Information 














This IE identifies the type of number in the Charge Number 
(e.g. subscriber versus PLMN operator number). 


Charge Number 














This IE identifies the chargeable number for the usage of a 
North American carrier. 


Scf ID 














This parameter indicates the gsmSCF identifier 


Service Interaction Indicators 
Two 














This parameter indicates whether or not a bothway through 
connection is required between the Calling party and the 
gsmSRF. The handling when this IE is not present is 
defined in ETSI EN 301 070-1 ([7]). 


IVl Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 
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Carrier contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Carrier Identification Code 


M 


M 


M 


M 


This IE uniquely identifies a North American long distance 
carrier. 


Carrier Selection Information 


M 


M 


M 


M 


This IE indicates the way the carrier was selected e.g.: 

-dialled 

- subscribed 


M Mandatory (The IE shall always be sent). 



4.6.2.12 Furnish Charging Information 



4.6.2.12.1 



Description 



This IF is used to request the gsmSSF to include call related information in the CAMEL specific logical call record. The 
logical call record is created when FCI is received and a logical call record for that leg does not exist. For modelling 
purposes the logical call record is buffered in the gsmSSF. The gsmSSF completes logical call records as defined in the 
SDLs. Once the logical call record is completed, then its free format data is moved to the corresponding CDR and the 
logical call record is deleted. 

The CSE can send multiple concatenated FCIs per leg for completion. The total maximum office format data is 160 
octets per leg. The 160 octets may be sent in one or more FCI operations. If there is non-completed free format data and 
new FCI operation(s) is/are received to overwrite the non-completed data, then the non-completed data is discarded and 
the gsmSCF can send another 160 octets per leg. The SDLs of 3GPP TS 23.078 define when Logical CDRs are 
completed. After the completion the gsmSCF can send another 160 octets of free format data in one or more FCI 
operations for the called leg. 



4.6.2.12.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


FCI Billing Charging 
Characteristics 


M 


M 


M 


M 


This IE is described in the next table. 


M Mandatory (The IE shall always be sent). 


FCI Billing Charging Characteristics contains the following information: 


Information element name 


MO 


MF 


MT 


VT 


Description 


FCIBCCCAMEL Sequence 1 


M 


M 


M 


M 


This IE is described in the next table. 


M Mandatory (The IE shall always be sent). 
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FCIBCCCAMEL Sequence 1 contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Free Format Data 


M 


M 


M 


M 


This IE is a free format data to be inserted in the CAMEL 
logical call record. 


Party To Charge 


M 


M 


M 


M 


This IE indicates the party for whom a CAMEL logical call 
record will be created. 


Append Free Format Data 














This IE indicates that the gsmSSF shall append the free 
format data to the Logical call record. 
- If this IE is present and indicates "Append", the 
gsmSSF shall append the free format data received in this 
IF to the free format data already present in the Logical call 
record for that leg of the call. 

If this IE is absent or in value "Overwrite", then the 
gsmSSF shall overwrite all free format data already 
present in the Logical call record for that leg of the call, by 
the free format data received in this IF. 
If no Logical call record exists yet for that leg of the call, 
then the gsmSSF shall ignore this IE. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



4.6.2.13 



Release Call 



4.6.2.13.1 Description 

This IF is used to tear down by the gsmSCF an existing call at any phase of the call for all parties involved in the call. 

4.6.2.13.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Release Cause 


M 


M 


M 


M 


A number giving an indication to the gsmSSF about the 
reason of releasing this specific call. This may be used by 
MSC/GMSC for generating specific tones to the different 
parties in the call or to fill in the "cause" in the release 
message. 


M Mandatory (The IE shall always be sent). 



4.6.2.14 Request Report BCSM Event 



4.6.2.14.1 



Description 



This IF is used to request the gsmSSF to monitor for a call-related event, then send a notification back to the gsmSCF 
when the event is detected (see Event Report BCSM). 

4.6.2.14.2 Information Elements 

The following information elements are used: 



Information element name 


MO 


MF 


MT 


VT 


Description 


BCSM Event 


M 


M 


M 


M 


This IE specifies the event or events of which a report is 
requested. 


M Mandatory (The IE shall always be sent). 
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BCSM Event contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Event type 


M 


M 


M 


M 


This IE specifies the type of event of which a report is 
requested. 


Leg ID 


C 


C 


C 


C 


This IE indicates the party in the call for which the event 
shall be reported. 


Monitor Mode 


M 


M 


M 


M 


When this IE is "interrupted", the event shall be reported as 
a request, if it is "notifyAndContinue", the event shall be 
reported as a notification, if the IE is "transparent", the 
event shall not be reported. 


DP Specific Criteria 














This IE is described in the next table. 


M Mandatory (The IE sliall always be sent). 

C Conditional. 

Optional (Service logic dependent). 



DP Specific Criteria is defined as: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Application Timer 














This IE carries additional timer duration information (timer 
values for No Answer event) required for arming 
No_Answer EDPs in the gsmSSF. The TNRy timer (value 
defined between 10s and 40s) shall be shorter than the 
network no answer timer. 


Optional (Service logic dependent). 



4.6.2.15 



Reset Timer 



4.6.2.15.1 Description 

This IF is used to refresh a timer. 

4.6.2.15.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Timer Value 


M 


M 


M 


M 


This IE specifies the value to which the indicated timer 
shall be set. 


Timer ID 














This IE indicates which timer shall be reset. It shall be set 
to 'Tssf. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



4.6.2.16 Send Charging Information 



4.6.2.16.1 



Description 



This IF is used to send e-parameters from the gsmSCF to the gsmSSF. If charge advice information is received from the 
gsmSCF, it shall replace the charge advice information which would be generated by the MSC and inhibit any further 
generation of CAI by the MSC. Further processing of the charge advice information by the MSC shall be in accordance 
with the GSM Advice of Charge Supplementary Service. 

The IF is only used in the MO case or in the VT case. 

NOTE: If charge advice information is received from the gsmSCF after charge information has been generated by 
the MSC and sent to the MS, the behaviour of the service may be unpredictable or incorrect; the service 
designer should therefore ensure that the first set of charge advice information is sent to the gsmSSF 
before charge information is sent to the to the MS. 
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4.6.2.16.2 Information Elements 

The following information elements are only used for the MO case and for the VT case: 



Information element name 


MO 


MF 


MT 


VT 


Description 


SCI Billing Charging 
Characteristics 


M 


- 


- 


M 


This IE defines the Advice Of Charge related information to 
be provided to the IVIobile Station 


Leg ID 


M 


- 


- 


M 


This IE indicates where the charging information shall be 
sent. 


IVI Mandatory (The IE shall always be sent). 



SCI Billing Charging Characteristics is defined as: 



Information element name 


MO 


MF 


MT 


VT 


Description 


AOC After Answer 


C 






C 


This IE is sent after an Answer from event has been 
detected from the called party, the current connected SRF 
or the temporary connection. 


AOC Before Answer 


c 






c 


This IE is sent before an Answer event has been detected 
from the called party, the current connected SRF or the 
temporary connection. 


C Conditional (only one of these lEs may be sent). 



AOC Before Answer is defined as: 



Information element name 


MO 


MF 


MT 


VT 


Description 


AOC Initial 


M 


- 


- 


M 


This IE contains CAI elements as defined in 3GPP 
TS 22.024 [31]. 


AOC Subsequent 





- 


- 





See definition in the next table. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



AOCSubsequent is defined as: 



Information element name 


MO 


MF 


MT 


VT 


Description 


CAI Elements 


M 


- 


- 


M 


This IE contains CAI elements as defined in 3GPP 
TS 22.024 [31]. 


Tariff Switch Interval 





- 


- 





This IE indicates the tariff switch time until the next tariff 
switch applies. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



AOC After Answer is defined as: 



Information element name 


MO 


MF 


MT 


VT 


Description 


CAI Elements 


M 


- 


- 


M 


This IE contains CAI elements as defined in 3GPP 
TS 22.024 [31]. 


Tariff Switch Interval 





- 


- 





This IE indicates the tariff switch time until the next tariff 
switch applies. 


M Mandatory (The IE shall always be sent). 
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4.6.3 Optional (Service logic dependent) gsmSCF to gsmSRF information 
flows 

4.6.3.1 Activity Test 

4.6.3.1.1 Description 

This IF is used to check for the continued existence of a relationship between the gsmSCF and gsmSRF. If the 
relationship is still in existence, then the gsmSRF will respond. If no reply is received, then the gsmSCF will assume 
that the gsmSRF has failed in some way and will take the appropriate action. 

4.6.3.1.2 Information Elements 

This IF contains no information elements. 



4.6.3.2 



Cancel 



4.6.3.2.1 Description 

This IF is used by the gsmSCF to request the gsmSRF to cancel a correlated previous operation. 

4.6.3.2.2 Information Elements 

The following information elements are used: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Invoke ID 


M 


M 


M 


M 


This IE specifies the operation to be cancelled. 


M Mandatory (The IE shall always be sent). 



4.6.3.3 



Play Announcement 



4.6.3.3.1 Description 

This IF is used for inband interaction. 

4.6.3.3.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Information To Send 


M 


M 


M 


M 


This IE indicates an announcement or a tone to be sent 
to the end user by the gsmSRF. 


Disconnect From IP Forbidden 


M 


M 


M 


M 


This IE indicates whether or not the gsmSRF may be 
disconnected from the user when all information has 
been sent. 


Request Announcement 
Complete 


M 


M 


M 


M 


This IE indicates whether or not a 
SpecializedResourceReport shall be sent to the gsmSCF 
when all information has been sent. 


M IVIandatory (The IE shall always be sent). 
Optional (Service logic dependent). 
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Information To Send contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Inband Info 


C 


C 


C 


c 


This IE indicates the inband information to be sent. 


Tone 


c 


c 


c 


c 


This IE indicates the tone to be sent. The mapping from 
the code points of this IE to tones is a matter for 
agreement between the gsmSCF operator and the 
gsmSRF operator. 


C Conditional (only one element shall be present). 



Inband Info contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


IVIessage ID 


M 


M 


M 


M 


This IE is described in the next table. 


Number Of Repetitions 


M 


M 


M 


M 


This IE indicates the maximum number of times the 
message shall be sent to the end-user. 


Duration 














This IE indicates the maximum duration time in seconds 
that the message shall be played/repeated. Zero indicates 
endless repetition. 


Interval 














This IE indicates the time interval in seconds between two 
repetitions. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



Message ID contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Elementary Message ID 


C 


C 


c 


c 


This IE indicates a single announcement 


Text 


c 


c 


c 


c 


This IE indicates a text to be sent. The text shall be 
transformed to inband information (speech) by the 
gsmSRF. 


Elementary Message IDs 


c 


c 


c 


c 


This IE indicates a sequence of announcements 


Variable Message 


c 


c 


c 


c 


This IE indicates an announcement with one or more 
variable parts. 


C Conditional (only one element shall be present). 



Tone contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Tone ID 


M 


M 


M 


M 


This IE indicates the tone to be sent. 


Duration 














This IE indicates the maximum duration time in seconds 
that the message shall be played/repeated. Zero indicates 
endless repetition. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



4.6.3.4 



Prompt And Collect User Information (received information) 



4.6.3.4.1 Description 

This IF is used to interact with a call party in order to collect information. 
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4.6.3.4.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Collected Info 


M 


M 


M 


M 


This IE is described in the next table. 


Information To Send 














This IE indicates an announcement or a tone to be sent to 
the end user by the gsmSRF. 


Disconnect From IP Forbidden 














This IE indicates whether the gsmSRF shall be 
disconnected from the user when all information has been 
sent. 


Optional (Service logic dependent). 



Collected Info contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Collected Digits 


M 


M 


M 


M 


This IE is described in the next table. 


Optional (Service logic dependent). 



Collected Digits contains the following information: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Minimum Number Of Digits 


M 


M 


M 


M 


This IE indicates the minimum number of valid digits to be 
collected. 


Maximum Number Of Digits 


M 


M 


M 


M 


This IE specifies the maximum number of valid digits to be 
collected 


End Of Reply Digit 














This IE indicates the digit(s) used to signal the end of input. 


Cancel Digit 














If this IE is present, the cancel digit can be entered by the 
user to request a possible retry 


Start Digit 














If this IE is present, the start digit(s) indicates the start of 
the valid digits to be collected. 


First Digit Time Out 














If this IE is present, the first digit shall be received before 
the expiration of the first digit timer expiration 


Inter Digit Time Out 














If this IE is present, any subsequent valid or invalid digit 
shall be received by the gsmSRF before the inter digit 
timer expires. 


Error Treatment 














This IE indicates what specific action shall be taken by the 
gsmSRF in the event of error conditions occurring. 


Interruptable Ann Ind 














If this IE is set to TRUE (default value) the announcement 
is interrupted after the first valid or invalid digit received by 
the gsmSRF. If this IE is present and explicitly set to 
FALSE, the announcement will not be interrupted after the 
first digit is received by the gsmSRF 


Voice Information 














This IE is optional, where the default value is specified 
being FALSE. If the Voicelnformation IE is set to FALSE, 
all valid or invalid digits are entered by DTMF If this IE is 
present and explicitly set to TRUE, calling user is required 
to provide all valid or invalid information by speech 


Voice Back 














This IE is optional, where the default value is specified 
being FALSE. If the VoiceBack IE is set to FALSE, no 
voice back information is given by the gsmSRF If this IE is 
present and explicitly set to TRUE, the valid input digits 
received by the gsmSRF will be announced back to the 
calling user immediately after the end of input is received 


Optional (Service logic dependent). 



InformationToSend is defined in clause 4.6.3.3. 
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4.6.4 gsmSRF to gsmSCF information flows 
4.6.4.1 Activity Test ack 

4.6.4.1.1 Description 

This IF is the response to the Activity Test. 

4.6.4.1.2 Information Elements 

This IF contains no information elements. 



4.6.4.2 



Assist Request Instructions 



4.6.4.2.1 Description 

This IF is sent to the gsmSCF by a gsmSSF which is acting as the assisting gsmSSF or by a gsmSRF. 



4.6.4.2.2 



Information Elements 



The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


CorrelationID 


M 


M 


M 


M 


This IE is used to associate the AssistRequestlnstructions 
IF from an assisting gsmSSF or by a gsmSRF with the 
InitialDP from the initiating gsmSSF. 


IP SSP Capabilities 


M 


M 


M 


M 


This IE indicates which SRF resources are attached, 
available and supported within the MSC where the 
gsmSSF resides or the IP in which the gsmSRF resides. 


IVI IVIandatory (The IE sliall always be sent). 



4.6.4.3 Prompt And Collect User Information ack (received information) 

4.6.4.3.1 Description 

This IF is used by the gsmSRF to indicate the result a Prompt And Collect User Information IF. 

4.6.4.3.2 Information Elements 

The following information elements are required: 



Information element name 


MO 


MF 


MT 


VT 


Description 


Digits Response 


C 


C 


C 


C 


This IE indicates the digit sequence received from the end 
user 


C Conditional (The IE shall be sent, if available). 



4.6.4.4 



Specialized Resource Report 



4.6.4.4.1 Description 

This IF is used to response to a Play Announcement IF when the announcement complete indication is set. 

4.6.4.4.2 Information Elements 

This IF contains no information elements. 
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4.6.5 gsmSCF to Assisting SSF information flows 

4.6.5.1 Activity Test 

4.6.5.1.1 Description 

This IF is used to check for the continued existence of a relationship between the gsmSCF and assistSSF. If the 
relationship is still in existence, then the assistSSF will respond. If no reply is received, then the gsmSCF will assume 
that the assistSSF has failed in some way and will take the appropriate action. 

4.6.5.1.2 Information Elements 

This IF contains no information elements. 

4.6.5.2 Cancel 
4.6.5.2.1 Description 

This IF is described in clause 4.6.3. 

4.6.5.3 Connect To Resource 
4.6.5.3.1 Description 

This IF is described in clause 4.6.2. 

4.6.5.4 Play Announcement 
4.6.5.4.1 Description 

This IF is described in clause 4.6.3. 

4.6.5.5 Prompt And Collect User Information 

4.6.5.5.1 Description 

This IF is described in clause 4.6.3. 

4.6.5.6 Reset Timer 
4.6.5.6.1 Description 

This IF is described in clause 4.6.2. 

4.6.6 Assisting SSF to gsmSCF information flows 
4.6.6.1 Activity Test ack 

4.6.6.1.1 Description 

This IF is the response to the Activity Test. 

4.6.6.1.2 Information Elements 

This IF contains no information elements. 
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4.6.6.2 



Assist Request Instructions 



4.6.6.2.1 Description 

This IF is defined in clause 4.6.4. 



4.6.6.3 



Prompt And Collect User Information ack (received information) 



4.6.6.3.1 Description 

This IF is described in clause 4.6.4. 



4.6.6.4 



Specialized Resource Report 



4.6.6.4.1 Description 

This IF is described in clause 4.6.4. 

4.6.7 HLR to VLR information flows 
4.6.7.1 Delete Subscriber Data 

4.6.7.1.1 Description 

This IF is used by an HLR to remove certain subscriber data from a VLR if the subscription of one or more 
supplementary services or basic services is withdrawn. Note that this IF is not used in case of erasure or deactivation of 
supplementary services. This IF is specified in 3GPP TS 29.002 [4]. 



4.6.7.1.2 



Information Elements 



The Delete Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


CAMEL Subscription Info 
Withdraw 


C 


This IE identifies that all CSIs shall be deleted from the subscriber data 
in VLR. 


Specific CSI Withdraw 


C 


This IE indicates that one or more specific elements of CAMEL 
Subscription Info shall be deleted from the VLR. 
The specific elements of CAMEL Subscription Info which may be 
deleted are: 

- 0-CSI with TDP criteria for 0-CSI; 

- TIF-CSI; 

- D-CSI; 

- VT-CSI with TDP criteria for VT-CSI; 

This IE should not be sent when CAMEL Subscription Info Withdraw is 
present. 


C Conditional (The IE shall be sent when deletion is requested). 



4.6.7.2 



Insert Subscriber Data 



4.6.7.2.1 Description 

This IF is used by an HLR to update a VLR with certain subscriber data. This IF is specified in 3GPP TS 29.002 [4]. 
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4.6.7.2.2 



Information Elements 



Insert Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


0-CSI 


C 


This IE identifies the subscriber as having originating CAMEL services. 


D-CSI 


C 


This IE identifies the subscriber as having originating CAIVIEL dialled 
services. 


VT-CSI 


c 


This IE identifies the subscriber as having terminating CAIVIEL services 
in the VMSC. 


C Conditional (Tlie IE shall be sent, if required). 



O-CSI contains the following information: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE is described in clause 4.3.1 


Service Key 


M 


This IE is described in clause 4.3.1 . 


Default Call Handling 


M 


This IE is described in clause 4.3.1 . 


TDP List 


M 


This IE is described in clause 4.3.1 . 


DP Criteria 





This IE is described in clause 4.3.1 . 


CAMEL Capability Handling 


C 


This IE is described in clause 4.3.1 . If this IE is absent, this indicates 
that CAMEL phase 1 is asked. 


M Mandatory (The IE shall always be sent). 

C Conditional (The IE shall be sent when required). 

Optional (service logic dependant). 



D-CSI contains the following information: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE is described in clause 4.3.2. 


Service Key 


M 


This IE is described in clause 4.3.2. 


Default Call Handling 


M 


This IE is described in clause 4.3.2. 


DP Criteria 


M 


This IE is described in clause 4.3.2. 


CAMEL Capability Handling 


M 


This IE is described in clause 4.3.2. The CAMEL Capability Handling 
shall indicate CAMEL phase 3 or higher. 


M Mandatory. 



VT-CSI contains the following information: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE is described in clause 4.3.4. 


Service Key 


M 


This IE is described in clause 4.3.4. 


Default Call Handling 


M 


This IE is described in clause 4.3.4. 


TDP List 


M 


This IE is described in clause 4.3.4. 


DP Criteria 





This IE is described in clause 4.3.4. 


CAMEL Capability Handling 


M 


This IE is described in clause 4.3.4. The CAMEL Capability Handling 
shall indicate CAMEL phase 3 or higher. 


M Mandatory. 

Optional (service logic dependant). 



4.6.7.3 



Provide Subscriber Info 



4.6.7.3.1 



Description 



This IF is described in TS 23.018 [3] and is used by the HLR to request information (subscriber state and location) from 
the VLR at any time. 
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4.6.7.4 



Provide Roaming Number 



4.6.7.4.1 Description 

This IF is specified in 3GPP TS 23.018 [3] and used by the HLR to request a roaming number from the VLR. 



4.6.7.4.2 



Information Elements 



Provide Roaming Number contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Suppression Of Announcements 


C 


This IE indicates that announcements or tones generated as a result of 
unsuccessful call setup shall be suppressed. 


Call Reference Number 


M 


This IE carries the Call Reference Number provided by the GMSC in 
the Send Routeing Info IF. 


GMSC Address 


M 


This IE is the E.1 64 address of the GMSC 


Alerting Pattern 


C 


This IE indicates the kind of Alerting Pattern to be applied. 


GMSC CAMEL Phases 


C 


This IE indicates the CAMEL Phases supported in the GMSC. 


M Mandatory (The IE shall always be sent). 

C Conditional (The IE shall be sent, if received from the GMSC in the Send Routeing Info). 



4.6.8 VLR to HLR information flows 
4.6.8.1 Insert Subscriber Data acl< 

4.6.8.1.1 Description 

This IF is used by the VLR to indicate to the HLR the result of the Insert Subscriber Data IF. This IF is specified in 
3GPPTS 29.002 [4]. 

4.6.8.1.2 Information Elements 

Insert Subscriber Data ack contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Supported CAMEL Phases 


C 


This IE identifies which CAMEL phases are supported by the 
MSC/VLR. 


C Conditional (The IE shall always be sent when a CSI has been included in the ISD). 



4.6.8.2 



Provide Subscriber Info acl^ 



4.6.8.2.1 Description 

This IF is described in TS 23.018 [3] and is used by the VLR to provide the requested information to the HLR. 

4.6.8.3 Update Location 

4.6.8.3.1 Description 

This IF is used by the VLR to provide the information about supported CAMEL phases to the HLR. 
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4.6.8.3.2 Information Elements 

Update Location contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Supported CAMEL phases 


C 


This IE indicates which phases of CAMEL are supported. It shall be 
present if a CAMEL phase different from phase 1 is supported. 
Otherwise may be absent. 



4.6.8.4 



Restore Data 



4.6.8.4.1 Description 

This IF is used by the VLR to provide the information about supported CAMEL phases to the HLR. 

4.6.8.4.2 Information Elements 

Restore Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Supported CAMEL phases 


C 


This IE indicates which phases of CAMEL are supported. It shall be 
present if a CAMEL phase different from phase 1 is supported. 
Otherwise may be absent. 



4.6.9 HLR to GMSC information flows 
4.6.9.1 Send Routeing Info ack 

4.6.9.1.1 Description 

This IF is specified in 3GPP TS 23.018 [3] and is used by the HLR to transfer the requested routeing information to the 
GMSC. 
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4.6.9.1.2 



Information Elements 



Send Routeing Info ack contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Location Information 


C 


This IE indicates the location of the served subscriber. 


0-CSI 


C 


This IE identifies the subscriber as having originating CAMEL services. 
Shall be sent if 0-CSI is active, and CFU or CFNRc has been invoked, 
or if both 0-CSI and T-CSI are active. 


D-CSI 


c 


This IE identifies the subscriber as having originating CAIVIEL dialled 

services. 

Shall be sent if D-CSI is active, and CFU or CFNRc has been invoked, 

or if both D-CSI and T-CSI are active. 


Subscriber State 


c 


This IE indicates the status of the IVIS. The possible values of the IE 
are: 

- CAMELBusy: The VLR has indicated that the MS is engaged on a 
transaction for a mobile originating or terminated circuit-switched call. 

NetworkDeterminedNotReachable: The VLR has indicated that the 
network can determine from its internal data that the MS is not 
reachable. 

- Assumedldle: The VLR has indicated that the state of the MS is 
neither "CAMELBusy" nor "NetworkDeterminedNotReachable". 

- NotProvidedFromVLR: The VLR did not provide any information on 
subscriber state even though it was requested. 


T-CSI 


c 


This IE identifies the subscriber as having terminating CAMEL 

services. 

Shall be sent if T-CSI is active and no Suppress T-CSI indicator is 

present in the SRI. 


Basic Service Code 


c 


This IE indicates the type of basic service i.e., teleservice or bearer 
service. 


CUG Subscription Flag 


c 


This IE indicates if the called party has a CUG subscription. It shall 
only be sent if the T-CSI is active and included in the Send Routing 
Information ack. 


C Conditional (The IE shall be sent, if available). 



Location Information contains is defined in 3GPP TS 23.018 [3]. The following differences apply: 



Information element name 


Required 


Description 


Service area ID 


CI 


See 3GPPTS 23.018 [3]. 


Cell ID 


CI 


See 3GPPTS 23.018 [3]. 


Current Location Retrieved 


- 


Not applicable 


Location area ID 


CI 


See 3GPP TS 23.003 [37]. 


Selected LSA Identity 


c 


This IE indicates the LSA identity associated with the current position 
of the MS. Shall be present if the LSA ID in the subscriber data 
matches the LSA ID of the current cell. In the case of multiple matches 
the LSA ID with the highest priority shall be sent. See 3GPP 
TS 23.073 [23]. 


C Conditional (The IE shall be sent, if available and SoLSA is supported). 

C1 Conditional (The IE shall be sent, if available. One and only one of the three conditional lEs shall be sent). 
Not applicable 



O-CSI is defined in clause 4.3.1. 
D-CSI is defined in clause 4.3.2. 
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T-CSI contains the following information: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE is described in clause 4.3.3. 


Service Key 


M 


This IE is described in clause 4.3.3. 


Default Call Handling 


M 


This IE is described in clause 4.3.3. 


TDP List 


M 


This IE is described in clause 4.3.3. 


CAIVIEL Capability Handling 


C 


This IE is described in clause 4.3.3. If this IE is absent, this indicates 
that CAMEL phase 1 is asked. 


IVI Mandatory. 
C Conditional. 



4.6.1 GMSC to HLR information flows 
4.6.10.1 Send Routeing Info 

4.6.10.1.1 Description 

This IF is described in 3GPP TS 23.018 [3] and is used to request information from the HLR to route an MT call. 



4.6.10.1.2 



Information Elements 



Send Routeing Info contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Alerting Pattern 


C 


This IE indicates the kind of Alerting Pattern to be applied. 


Suppression Of Announcement 


C 


This IE indicates that announcements or tones generated as a result of 
unsuccessful call setup shall be suppressed. 
Shall be sent in the interrogation if available, i.e., when it has been 
received from the gsmSCF. 


Suppress T-CSI 


c 


This IE indicates that T-CSI shall be suppressed. 
Shall always be sent in the second interrogation 


Supported CAMEL Phases 


M 


This IE lists the supported CAMEL phases. 


Call Reference Number 


M 


This IE carries the Call Reference Number allocated for the call by the 

GMSC. 

Shall be allocated once per call and sent in both first and second 

interrogations. 


GMSC Address 


M 


This IE is the E.1 64 address of the GMSC 


Call Diversion Treatment Indicator 


C 


This IE indicates whether or not the call can be forwarded using the 

Call Forwarding or Call Deflection Supplementary Services. 

Shall be sent if received within Forward Service Interaction Indicator in 

Service Interaction Indicators Two from the lAM or previous CAMEL 

processing. 


C Conditional (The IE shall be sent, if received from the gsmSCF or set by the gsmSSF). 
M Mandatory (The IE shall always be sent when the GMSC supports CAMEL). 



4.6.1 1 VMSC to GMSC information flows 



4.6.1 1 .1 Resume Call Handling 



4.6.11.1.1 



Description 



This IF is described in 3GPP TS 23.079 [36] and is used to request the GMSC to take over handling the call so that it 
can be forwarded from the GMSC. 
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4.6.11.1.2 Information Elements 

Resume Call Handling contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


0-CSI 


C 


This IE indicates that CAMEL handling applies for an optimally routed 

late forwarded call. 

This IE shall be present if CAMEL handling applies; otherwise it shall 

be absent. 

Trigger criteria for DP Collected Information, if present, shall be 

omitted in this IF. 

Trigger criteria for DP Route Select Failure, if present, shall be 

included in this IF. 


D-CSI 


C 


This IE indicates that CAMEL handling applies for an optimally routed 
late forwarded call. 

This IE shall be present if CAMEL handling applies; otherwise it shall 
be absent. 


C Conditional (The IE shall be sent if applicable). 



4.6.12 MSC to VLR information flows 



4.6.12.1 Send Info For Incoming Call 



4.6.12.1.1 



Description 



This IF is described in 3GPP TS 23.018 [3] and is used to request the VLR to provide information to handle an 
incoming call. 



4.6.12.1.2 



Information Elements 



Send Info For Incoming Call contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Suppress VT-CSI 


C 


This IE indicates that VT-CSI shall be suppressed. 

Shall never be sent in the first interrogation; shall always be sent in the 

second interrogation. 


Call Diversion Treatment Indicator 


C 


This IE indicates whether or not the call can be forwarded using the 
Call Forwarding or Call Deflection Supplementary Services. 
Shall be sent if received within the Forward Service Interaction 
Indicator in the Service Interaction Indicators Two from the lAM or 
previous CAMEL processing. 


C Conditional (The IE shall be sent if applicable). 



4.6.12.2 Send Info For Outgoing Call 



4.6.12.2.1 



Description 



This IF is described in 3GPP TS 23.018 [3] and is used to request the VLR to provide information to handle an outgoing 
call. 
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4.6.12.2.2 



Information Elements 



Send Info For Outgoing Call contains the following CAMEL specific IE. 



Information element name 


Required 


Description 


Suppress 0-CSI 


C 


This IE indicates that 0-CSI shall be suppressed. 
Shall always be sent in the second interrogation. 


Suppress D-CSI 


C 


This IE indicates that D-CSI shall be suppressed. 
Shall always be sent in the second interrogation. 


N-CSI available 


c 


This IE indicates that N-CSI is available in MSC. 

Shall be sent in the first interrogation if N-CSI is available in MSC. 


C Conditional (The IE shall be sent if applicable). 



4.6.12.3 



Send Info For Reconnected Call 



4.6.12.3.1 Description 

This IF is used to request the VLR to provide information to handle a reconnected call. 

4.6.12.3.2 Information Elements 

Send Info For Reconnected Call contains the following IE. 



Information element name 


Required 


Description 


Called number 


M 


E.164 number of the call destination. 


Bearer service 


C 


Bearer service required for the MO call, derived from the GSM bearer 
capability information received in the setup request from the MS. One 
of bearer service or teleservice shall be present. 


Teleservice 


C 


Teleservice required for the MO call, derived from the GSM bearer 
capability information received in the setup request from the MS or 
from the emergency setup request from the MS. One of bearer service 
or teleservice shall be present. 


CUG index 


c 


For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present 
if it was received in the setup request from the MS. 


Suppress preferential CUG 


c 


For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present 
if it was received in the setup request from the MS. 


Suppress CUG outgoing access 


c 


For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present 
if it was received in the setup request from the MS. 


Suppress 0-CSI 


c 


This IE indicates that 0-CSI shall be suppressed. 
Shall always be sent in the second interrogation. 


IVI Mandatory (The IE shall always be sent). 

C Conditional (The IE shall be sent if applicable). 



4.6.13 VLR to MSC information flows 
4.6.13.1 Complete Call 

4.6.13.1.1 Description 

This IF is described in 3GPP TS 23.018 [3] and is used to instruct the MSC to continue the connection of a call. 
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4.6.13.1.2 



Information Elements 



Complete Call contains the following CAMEL specific IE: 



Information element name 


MO 


IMF 


MT 


VT 


Description 


0-CSI 


C 








This IE indicates that CAMEL handling applies for an MO 
call. It shall be present in the response to the first 
interrogation for an MO call if CAMEL handling applies; 
otherwise it shall be absent. It shall be absent from the 
response to the second interrogation for an MO call and 
in the response to the interrogation for an MT call. 


D-CSI 


c 


- 


- 


- 


This IE identifies the subscriber as having originating 
CAMEL dialled services. 


Call Reference Number 


- 


- 


- 


M 


This IE carries the Call Reference Number provided by 
the HLR in the Provide Roaming Number IF. 


GMSC Address 


- 


- 


- 


M 


This IE is the E.1 64 address of the GMSC. 


M Mandatory (The IE shall always be sent). 

C Conditional (The IE shall be sent if applicable). 



4.6.1 3.2 Continue CAMEL Handling 
4.6.13.2.1 Description 

This IF is used to instruct the MSC to continue the CAMEL specific handling. 



4.6.13.2.2 



Information Elements 



Continue CAMEL Handling contains the following IE: 



Information element name 


Required 


Description 


VT-CSI 


M 


This IE identifies the subscriber as having terminating CAMEL services 
in the VMSC. 


IMSI 


M 


IMSI of the B subscriber. 


MSISDN 


C 


E.I 64 number which identifies the B subscriber. It will be used to create 
the redirecting number presented to the C subscriber. Shall be present 
if the call is to be forwarded, otherwise shall be absent. 


CUG interlock 


C 


For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present if 
the VLR has determined that the forwarded call is to be treated as a 
CUG call in accordance with the rules in 3GPP TS 23.085 [9], otherwise 
shall be absent. 


CUG outgoing access 


C 


For the definition of this IE, see 3GPP TS 23.085 [9]. Shall be present if 
the VLR has determined that the forwarded call is to be treated as a 
CUG call with outgoing access in accordance with the rules in 3GPP 
TS 23.085 [9], otherwise shall be absent. 


Location information 


C 


Information to define the location of the MS: see definition in 3GPP 
TS 23.018 [3]. Shall be present if location information was requested 
and is available; otherwise shall be absent. 


GMSC-Address 


M 


The E.I 64 address of the GMSC which was received in the Provide 
Roaming Number. 


Call Reference Number 


M 


This IE carries the Call Reference Number provided by the HLR in the 
Provide Roaming Number IF. 


ExtBasic Service Code 


C 


This IE indicates the type of basic service i.e., teleservice or bearer 
service. 


M Mandatory (The IE shall always be sent). 

C Conditional (The IE shall be sent if applicable). 



4.6.1 3.3 Process Call Waiting 
4.6.13.3.1 Description 

This IF is described in 3GPP TS 23.018 [3] and is used to instruct the MSC to continue the connection of a waiting call. 
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4.6.13.3.2 Information Elements 

Process Call Waiting contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Call Reference Number 


M 


This IE carries the Call Reference Number provided by the HLR in the 
Provide Roaming Number IF. 


GMSC Address 


M 


This IE is the E.1 64 address of the GIVISC. 


M Mandatory (The IE shall always be sent). 



4.6.13.4 Send Info For Incoming Call ack 



4.6.13.4.1 



Description 



This IF is described in 3GPP TS 23.018 [3] and is used to indicate that the incoming call for which the MSC requested 
subscription information shall be forwarded. 

4.6.13.4.1 Information Elements 

Send Info For Incoming Call ack contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


0-CSI 


C 


This IE indicates that originating CAMEL service handling applies for a 
forwarded call. 

Shall be present if originating CAMEL service handling applies; 
otherwise shall be absent. 


D-CSI 


C 


This IE indicates that originating CAMEL dialled service handling 
applies for a forwarded call. 

Shall be present if originating CAMEL dialled service handling applies; 
otherwise shall be absent. 


Suppression Of Announcement 


c 


This IE indicates that announcements or tones generated when the call 

is forwarded shall be suppressed. 

Shall be sent if it was received in the Provide Roaming Number for this 

call. 


Call Reference Number 


M 


This IE carries the Call Reference Number provided by the HLR in the 
Provide Roaming Number IF. 


GIVISC Address 


M 


This IE is the E.1 64 address of the GMSC. 


M Mandatory (The IE shall always be sent). 

C Conditional (The IE shall be sent if applicable). 



4.6.13.5 Send Info For Incoming Call negative response 



4.6.13.5.1 



Description 



This IF is described in 3GPP TS 23.018 [3] and is used to indicate that the incoming call for which the MSC requested 
subscription information shall not be connected. 
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4.6.13.5.2 



Information Elements 



Send Info For Incoming Call negative response contains the following CAMEL specific IE which may be attached as a 
IE to any of the negative response values defined in 3GPP TS 23.018 [3]: 



Information element name 


Required 


Description 


Suppression Of Announcement 


C 


This IE indicates that announcements or tones generated as a result of 

unsuccessful call setup shall be suppressed. 

Shall be sent if it was received in the Provide Roaming Number for this 

call. 


C Conditional (The IE shall be sent if applicable). 



4.7 Interaction with supplementary services 



4.7.1 



Line identification 



For an MO call subject to CAMEL interactions, the gsmSCF shall have the option to include the Calling Party 
Restriction Indicator parameter in the Connect message to the gsmSSF. This will be sent to the MSC and shall indicate 
whether the CLI Presentation Indicator present in the Calling Party Number Parameter shall be set by CAMEL action to 
Restricted. 



4.7.2 Call forwarding services 



4.7.2.1 



Registration of Call Forwarding 



The functional behaviour for the registration of the Call Forwarding supplementary service is defined in 3GPP 
TS 23.082 [27]. The procedure specific to CAMEL is defined in this clause: 

- CAMEL_Check_CF_Interaction. 
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Procedure CAMEL Check CF Interaction 



Procedure in the HLR to check the '_ 



1(1) 



provision of TIF-CSI. 




No 

Result:= 
fail 




4.7.2.2 



Figure 4.83: Procedure CAMELCheckCFInteraction 



Invocation of Call Forwarding 



The functional behaviour for the invocation of the Call Forwarding supplementary service is defined in 
3GPP TS 23.018 [3] and 3GPP TS 23.082 [27]. The following additional requirements apply. 
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When Call Forwarding is invoked for a CAMEL subscriber with O-CSI, the gsmSSF shall send the FTN to the gsmSCF 
in the format in which it was received from the HLR. When Call Forwarding is invoked for a CAMEL subscriber with 
D-CSl or if a N-CSI is present in the forwarding MSC, then the FTN shall be treated as defined in clause 4.2. 1 .2.2. 

If the Service Interaction Indicators Two parameter was included in the Initial Address Message, the Continue With 
Argument message or the Connect message, the appropriate indicator shall be applied for the forwarded call. 

An HLR shall not send an FTN which is not in international format to a GMSC which does not support CAMEL 
phase 2, i.e. if the HLR is handling a request from a GMSC for routeing information and the forwarded-to number is 
registered in a format other than international, the service logic in the HLR shall behave as if the call forwarding is 
provisioned but not registered. 

4.7.2.3 Invocation of Call Deflection 

The functional behaviour for the invocation of the Call Deflection supplementary service is defined in 
3GPP TS 23.018 [3] and 3GPP TS 23.072 [35]. The following additional requirements apply. 

When Call Deflection is invoked by a CAMEL subscriber with O-CSI, the gsmSSF shall send the DTN to the gsmSCF 
in the format in which it was received from the MS. When Call Deflection is invoked by a CAMEL subscriber with D- 
CSI or if a N-CSI is present in the VMSC, then the DTN shall be treated as defined in clause 4.2.L2.2. 

If the Service Interaction Indicators Two parameter was included in the Initial Address Message, the Continue With 
Argument message or the Connect message, the appropriate indicator shall be applied for the deflected call. 

4.7.3 Call Barring services 

When a CAMEL subscriber with O-CSI and TIF-CSI attempts to activate a conditional call barring service 
(BOIC,BOIC-exHC), the HLR shall not check the interactions with call forwarding. 

4.7.4 Closed User Group 

For a CUG subscriber with CAMEL services: 

The HLR shall store (and transfer to the VLR) the necessary subscriber data to ensure that the served subscriber 
is not unnecessarily prevented by CUG constraints from originating calls. 

The HLR shall store the necessary subscriber data to ensure that the served subscriber is not unnecessarily 
prevented by CUG constraints from receiving calls. 

For an MO or MF call, the CUG information for that call shall be sent to the gsmSCF in the Initial DP. 

If the gsmSCF returns a Continue message, the call shall continue with the original CUG information unchanged. 

If the gsmSCF returns a Connect or Continue With Argument message, the CUG handling in table 4.6 applies. 

Table 4.6: CUG handling on receipt of Connect or Continue With Argument for an MO or MF call 



CUG parameters in message 


Handling 


Non-CUGcall (note 1) 


Remove CUG information for the call and continue 
as a non-CUG call 


CUG information (note 2) 


Call shall continue with modified CUG information 


No CUG information 


Call shall continue with original CUG information 


NOTE 1 : Received in Service Interaction Indicators Two IE. 
NOTE 2: CUG information consists of at least one of CUG Interlock Code and 
Outgoing Access Indicator. 



For an MT or VT call which is to be routed to the terminating subscriber, the CUG information shall be extracted from 
the incoming ISUP lAM and sent to the gsmSCF in the Initial DP, but the gsmSCF shall not have the ability to change 
the CUG information for the call. 

For an MT or VT call which is subject to CAMEL forwarding, the gsmSCF shall return a Connect message and the 
CUG handling in table 4.6 applies. 
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USSD to/from gsmSCF 



5.1 



Architecture 



5.1.1 



Functional Entities used for CAMEL 



This clause describes the functional architecture needed to support CAMEL handling of USSD to/from gsmSCF. The 
functional model of USSD in an HLR that supports CAMEL is shown in figure 5.1. The phase 2 USSD handler is 
defined in 3GPP TS 23.090 [8]. Phase 1 USSD messages may be relayed from the HLR to the gsmSCF. CAMEL 
introduces a "CAMEL USSD application" which is invoked by the USSD handler. The CAMEL USSD functional 
entities and application behaviour is specified in this clause. 



Home Network 




MAP 




gsmSCF 



MAP 



I MviscJ)< > 

I Visiting Networl< 



MS 



Figure 5.1 : Handling of USSD to and from a CAMEL subscriber 

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription 
regarding U-CSL The UG-CSI is stored as global data applicable to all subscribers. The U-CSI and the UG-CSI are 
stored in the HLR only. 

gsmSCF: see clause 3.1. 

5.1 .2 Interfaces defined for CAMEL 

This clause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific to 
CAMEL. 



5.1.2.1 



gsmSCF - HLR interface 



This interface is used for USSD operations, both for gsmSCF-initiated dialogues and MS-initiated dialogues (relayed 
via HLR). It is a network operator option whether to support or not USSD operations on this interface. 

5.2 Description of CAIVIEL Subscriber Data 
5.2.1 USSD CAMEL Subscription Information (U-CSI) 

The subscription information specified in this clause is for information only. 

This clause defines the contents of the USSD CAMEL Subscription Information (U-CSI). The U-CSI consists of a list 
of pairs of the following two parameters. 
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5.2.1.1 Service Code 

Service code for a specific application in a gsmSCF which interacts with the user by USSD. 

5.2.1.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber and a particular service code. The address shall be 
an E. 164 number to be used for routeing. 

5.3 Content of the USSD General CAMEL Service Information 
(UG-CSI) 

The service information specified in this clause is for information only. 

This clause defines the contents of the USSD General CAMEL Service Information (UG-CSI). The allocation of the 
UG-CSI is independent from a particular subscriber. 

The UG-CSI consists of a list of pairs of the following two parameters. 

5.3.1 Service Code 

Service code for a specific application in a gsmSCF which interacts with the user by USSD. 

5.3.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular a particular service code. The address shall be an E.164 
number to be used for routeing. 

5.4 Procedures 
5.4.1 MS Initiated USSD 

For the behaviour of the USSD handler in HLR when receiving a MS initiated USSD see 3GPP TS 23.090 [8]. 

When the USSD handler has determined that the service code present in the received USSD does not indicate that an 
USSD application in the HLR shall be invoked it shall route the USSD to the USSD application specific for CAMEL, 
i.e. the CAMEL USSD application. 

The procedure at the CAMEL USSD application at the HLR is implementation dependent. The following text describes 
a recommended procedure. 

The CAMEL USSD application shall check the U-CSI data assigned to the specific subscriber. If the service code is 
present in the U-CSI the USSD is routed to the gsmSCF given by the gsmSCF address stored against the service code in 
the U-CSI. 

If the service code is not present in the U-CSI (or the subscriber does not have U-CSI defined) then the CAMEL USSD 
application shall check the UG-CSI data assigned to the HLR. If the service code is present in the UG-CSI then the 
USSD is routed to the gsmSCF given by the gsmSCF address stored against the service code in the UG-CSI. 

If the service code is not present in U-CSI or UG-CSI an error (unknown application) is returned to the USSD handler. 
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5.4.2 gsmSCF Initiated USSD 

The HLR may at any time receive a USSD operation from the gsmSCF. If the subscriber can be contacted, the HLR 
shall set up a transaction to the VLR and forward the operation unchanged. Any further information exchange between 
the gsmSCF and MSC shall be transparent to the VLR and the HLR. When one transaction is released, the HLR shall 
release the other. If an error is received from the MSC, the VLR shall release the transaction to the HLR and the HLR 
shall release the transaction to the gsmSCF. 

5.5 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorization is a functional classification, i.e., stage 2 information and not a stage 3 classification to be used for the 
ASN. 1 syntax of the protocol. 

The following principles apply for the handling of the lEs by the receiving entity: 

The gsmSCF may silently discard any IE which it does not functionally support. 

The HLR shall return an error if it does not functionally support an IE which it receives. 
Details of errors and exceptions to these rules are specified in are specified in 3GPP TS 29.002 [4]. 

5.5.1 gsmSCF to HLR information flows 
5.5.1 .1 Unstructured SS Request 

5.5.1.1.1 Description 

This IF is used for the gsmSCF to request data from the MS via the HLR. 

5.5.1.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


USSD String 


M 


This IE contains the string that will be sent to the MS. 


Data Coding Scheme 


M 


This IE indicates the characteristics of the USSD string. 


IMSI 


C 


This IE identifies the subscriber for which the information is requested. 


MSISDN 


C 


This IE identifies the subscriber for which the information is requested. 


Alerting Pattern 





This IE indicates an alerting pattern to be sent to the MS. 


IVI IVIandatory (The IE shall always be sent). 

C Conditional (This IE shall be sent if this IF is the first IF in a USSD dialogue. Either IIVISI or MSISDN shall be 

present). 
Optional (Service Logic dependent). 



5.5.1 .2 Unstructured SS Notify 

5.5.1.2.1 Description 

This IF is used for the gsmSCF to send data to the MS via the HLR. 
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5.5.1.2.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


USSD String 


M 


This IE contains the string that will be sent to the MS. 


Data Coding Scheme 


M 


This IE indicates the characteristics of the USSD string. 


IMSI 


C 


This IE identifies the subscriber for which the information is requested. 


MSISDN 


C 


This IE identifies the subscriber for which the information is requested. 


Alerting Pattern 





This IE indicates an alerting pattern to be sent to the MS. 


IVI IVIandatory (The IE shall always be sent). 

C Conditional (This IE shall be sent if this IF is the first IF in a USSD dialogue. Either IMSI or IVISISDN shall be 

present). 
Optional (Service Logic dependent). 



5.5.1.3 



Process Unstructured SS Data ack 



5.5.1.3.1 Description 

This IF is used for the gsmSCF to send the response to the MS via the HLR for the MS initiated operation. 

5.5.1.3.2 Information Elements 

The following information element is required: 



Information element name 


Required 


Description 


SS User Data 


C 


This IE contains the string that will be sent to the MS. 


C Conditional (The IE shall be sent, if requested and available). 



5.5.1.4 



Process Unstructured SS Request ack 



5.5.1.4.1 Description 

This IF is used for the gsmSCF to send the response to the MS via the HLR for the MS initiated operation. 

5.5.1.4.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


USSD String 


C 


This IE contains the string that will be sent to the MS. 


Data Coding Scheme 


C 


This IE indicates the characteristics of the USSD string. 


C Conditional (the presence of the IE depends on the application. Both lEs shall be sent). 



5.5.2 HLR to gsmSCF information flows 
5.5.2.1 Unstructured SS Request ack 

5.5.2.1.1 Description 

This IF is used for the MS to via the HLR send the response to the gsmSCF for the gsmSCF initiated operation. 
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Information element name 


Required 


Description 


USSD String 


C 


This IE contains the string that will be sent to the gsmSCF. 


Data Coding Scheme 


C 


This IB indicates the characteristics of the USSD string. 


C Conditional (The presence of the IE depends on the application. Both IBs shall be sent). 



5.5.2.2 



Unstructured SS Notify ack 



5.5.2.2.1 Description 

This IF is used for the MS to via the HLR acknowledge to the gsmSCF that the notification was received. 

5.5.2.2.2 Information Elements 

This IE contains no information element. 



5.5.2.3 



Process Unstructured SS Data 



5.5.2.3.1 Description 

This IF is used for the MS to request data from the gsmSCF via the HLR. 

5.5.2.3.2 Information Elements 

The following information element is required: 



Information element name 


Required 


Description 


SS User Data 


M 


This IE contains the string that was received from the IVIS. 


M Mandatory (The IE shall always be sent). 



5.5.2.4 



Process Unstructured SS Request 



5.5.2.4.1 Description 

This IF is used for the gsmSCF to request data from the MS via the HLR. 



5.5.2.4.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


USSD String 


M 


This IE contains the string that will be sent to the gsmSCF, including the 
Service Code. 


Data Coding Scheme 


M 


This IB indicates the characteristics of the USSD string. 


IMSI 


M 


This IE identifies the subscriber. 


MSISDN 





This IE contains the basic MSISDN of the subscriber who has requested 
the USSD operation. This IB is used as an operator option. 


Originating Entity Number 


M 


This IB identifies the functional entity initiating the information flow. 
In this case, this shall be the address of the HLR. 


IVI Mandatory (The IE shall always be sent). 
Optional (Operator option). 
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5.5.2.5 Begin Subscriber Activity 

5.5.2.5.1 Description 

This IF is used by the HLR to start subscriber activity towards the gsmSCF for USSD purposes. 

5.5.2.5.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


IMSI 


M 


This IE identifies the subscriber. 


Originating Entity Number 


M 


This IE identifies the functional entity initiating the subscriber activity. 
In this case, this shall be the address of the HLR. 


IVI IVIandatory (The IE sliall always be sent). 



6 GPRS interworking 

6.1 Architecture 

6.1 .1 Functional Entities used for CAMEL 

This clause describes the functional architecture needed to support GPRS interworking for CAMEL. Figure 6. 1 shows 
the functional entities involved in a GPRS session requiring CAMEL support. The architecture is applicable to the third 
phase of CAMEL. 

Home Network /"^ ^N. /'^ ^\ 

( HLR ) (gsmSCF) 

MAP '^■■■■•■.... 

I 
I 
I 
I 
I 
Interrogating Network I Visiting Network 




Home/lnterrogatlng/VlsltIng Network 

Figure 6.1 : Functional archiitecture for support of CAIVIEL 

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription 
GPRS-CSI. The GPRS-CSI is stored in the HLR. 
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SGSN: When processing GPRS Attach requests or Inter-SGSN Routeing Area Updates for subscribers requiring 
CAMEL support, the SGSN receives a GPRS-CSI from the HLR, indicating the SGSN to request instructions from the 
gprsSSF. The SGSN monitors on request the GPRS events and informs the gprsSSF of these events during processing, 
enabhng the gprsSSF to control the execution of the GPRS session or individual PDP contexts in the SGSN. 

gprsSSF: see clause 3.1. 

gsmSCF: see clause 3.1. 

6.1 .2 Interfaces defined for CAMEL 

6.1 .2.1 SGSN - gprsSSF interface 

This is an internal interface. The interface is described in the specification to make it easier to understand the handling 
of DPs (arming/disarming of DPs, DP processing etc.). 

6.1 .2.2 gprsSSF - gsmSCF interface 

This interface is used by the gsmSCF to control a GPRS session or individual PDP Context in a certain gprsSSF. GPRS 
dialogues between the gprsSSF and the gsmSCF on this interface are opened as a result of the gprsSSF sending a 
request for instructions to the gsmSCF. A GPRS dialogue is composed of a sequence of TC dialogues linked together 
by the same reference. The GPRS dialogue handler allows the TC dialogue handling. 

6.1 .2.3 HLR - SGSN interface 

This interface is used to send CAMEL related subscriber data to a visited GPRS network, e.g. GPRS-CSI. 

6.2 Detection Points (DPs) 
6.2.1 Definition and description 

GPRS events may be made visible to the gsmSCF. The DPs are the points in association at which these events are 
detected. The DPs for GPRS Session and PDP Context are described in clause 6.4.2 and clause 6.4.3. 

A DP can be armed in order to notify the gsmSCF that the GPRS event was encountered, and to allow the gsmSCF to 
influence subsequent handling of the GPRS Session, or the PDP Context. If the DP is not armed, the processing entity 
continues the processing without gsmSCF involvement at this DP. 

Three different types of DPs are identified: 

Trigger Detection Point-Request (TDP-R): This detection point is statically armed and may initiate a CAMEL 
control relationship. This CAMEL control relationship is within a new GPRS dialogue. When the GPRS event is 
encountered and reported, processing is suspended. 

Event Detection Point- Request (EDP-R): This detection point is dynamically armed within the context of a 
CAMEL control relationship. When the GPRS event is encountered, and reported, processing is suspended and 
the gprsSSF waits for instructions from the gsmSCF. 

Event Detection Point-Notification (EDP-N): This detection point is dynamically armed within the context of a 
CAMEL control relationship. When the GPRS event is encountered and reported, processing is not suspended. 

Arming/disarming mechanism: 

A DP may be statically armed or dynamically armed. The following arming rules apply: 

- DPs for GPRS Session and PDP Context are statically armed as a result of the GPRS-CSI analysis in the SGSN. 

DPs may be dynamically armed by the gsmSCF within the context of a CAMEL control relationship. In scenario 
1 which is described in the clause 6.4.4.1, PDP context related DPs may be armed as generic DP or as non- 
generic DP. 
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The following disarming rules apply: 

A statically armed DP is disarmed when the GPRS-CSI is withdrawn in the HLR. Only TDP-Rs can be disarmed 
using this mechanism. 

If the GPRS Session is released, then all EDPs related to the GPRS Session are disarmed. 

If a PDP context is released, then all non-generically armed EDPs related to that PDP context are disarmed. 

If a non-generically armed EDP is met, then EDPs for the GPRS Session or that PDP Context are disarmed, in 
accordance with the implicit disarming rule (see clause 6.4.6). 

Armed EDPs may be explicitly disarmed by the gsmSCF by means of the Request Report BCSM Event 
information flow. 

6.2.2 Relationship, DP processing rules and GPRS dialogue 

A relationship between the State Models (in the gprsSSF) and the gsmSCF for the purpose of operator specific service 
processing is considered to be a CAMEL relationship. There are two types of CAMEL relationships: monitor 
relationship and control relationship. 

A CAMEL control relationship: the gsmSCF is able to influence the GPRS Session/PDP Context via the 
relationship for the given state model. 

A CAMEL monitor relationship: the gsmSCF is not able to influence the GPRS Session/PDP Context via the 
relationship for the given state model. 

A control relationship persists as long as there is one or more EDP-R armed for this instance of the state model, or if the 
gprsSSF is in the state Waiting For Instruction for this instance of state model. 

A control relationship changes to a monitor relationship if the conditions for a control relationship are no longer 
fulfilled and one or more EDP-N is armed or one or more Apply Charging Report is outstanding for this instance of the 
state model. If no EDP-Ns are armed and no Apply Charging Reports are outstanding for this instance of the state 
model, the relationship terminates. 

A GPRS dialogue exists between gprsSSF and gsmSCF if at least one of the following conditions is fulfilled: 

There is at least one EDP armed; 

At least one report is pending; 

gprsSSF is in state Waiting_For_Instructions. 

6.3 Description of CAMEL Subscriber Data 

6.3.1 GPRS CAMEL Subscription Information (GPRS-CSI) 

This clause defines the contents of the GPRS CAMEL Subscription Information. 

6.3.1.1 gsmSCF Address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used 
for routeing. 

6.3.1.2 Service Key 

The Service Key identifies to the gsmSCF the service logic that shall apply. 
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6.3.1 .3 Default GPRS Handling 

The Default GPRS Handling indicates whether the GPRS session or PDP context shall be released or continued as 
requested in case of error in the gprsSSF to gsmSCF dialogue. 

6.3.1.4 TDPList 

The TDP List indicates on which detection point triggering shall take place. 

6.3.1 .5 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. 

6.3.1.6 CSI state 

The CSI state indicates whether the GPRS-CSI is active or not. 

6.3.1.7 Notification flag 

The notification flag indicates whether the change of the GPRS-CSI shall trigger Notification on Change of Subscriber 
Data or not. 

6.3.1.8 gsmSCF address list for CSI 

The gsmSCF address list contains a list of gsmSCF addresses to which Notification on Change of Subscriber Data is to 
be sent. This list is common to all CSI. 

6.4 Description of CAMEL State IVIodels 

GPRS can support multiple PDP contexts simultaneously for an attached subscriber, requiring the behaviour of a GPRS 
session to be modelled by two state models, one for the attach/detach procedures (GPRS Attach/Detach State Model) 
and the other for modelling individual PDP Contexts (GPRS PDP Context State Model). 

6.4.1 General Handling 

The GPRS State Model is used to describe the actions in an SGSN during processing of a GPRS session or PDP 
Contexts. 

The GPRS State Model identifies the points in basic GPRS processing when Operator Specific Service (OSS) logic 
instances (accessed through the gsmSCF) are permitted to interact with basic GPRS control capabilities. 

Figure shows the components that have been identified to describe a GPRS State Model. 



Transition 



DP 



Point in Association 
(PIA) 



Figure 6.2: GPRS State IVIodel Components 

6.4.2 GPRS Attach/Detach State Model 

The GPRS Attach/Detach State Model is used to model the behaviour of the GPRS attach/detach procedures. 
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When encountering a DP the Attach/Detach State Model processing is suspended at the DP and the SGSN indicates this 
to the gprsSSF which determines what action, if any, shall be taken in case the DP is armed. 



Detached 



Attach request 



Detach 



User- or network initiated 
detach 




ADException 



Attach 



Attached 



Intra SGSN Routeing 
area update 



Inter SGSNRouteing area 
update 



Change of Position GPRS Session 
Figure 6.3: GPRS Attach/Detach State Model 
Table 6.1 : Description of GPRS Attach/Detach DPs in the SGSN 



CAMEL Detection Point 


DP Type 


Description 


DP Attach 


TDP-R 


A request to attach is received. 


DP Change of Position GPRS 
Session 


TDP-R'', EDP-N 


Routeing Area Update is accepted. 


DP Detach 


EDP-N, EDP-R 


A detach request is received either from the IVIS, 
the SGSN or a 'Cancel Location' received from 
HLR or Inter SGSN Routeing update occurred in 
the old SGSN. 


Note 1 :Change of Position GPRS Session is reported as TDP-R in the case of Inter-SGSN Routeing Area 
Update (provided that this DP is statically armed in GPRS-CSI). 

Change of Position GPRS Session is reported as EDP-N in the case of Intra-SGSN Routeing 
Area Update (provided that this DP is dynamically armed by the Service Logic). 



6.4.2.1 



Description of the Attach/Detach model (PIAs) 



This clause describes the model for the attach and detach a GPRS session in the SGSN. For each PIA a description can 
be found of the entry events, actions and exit events. 

6.4.2.1.1 Detached 

Entry events: 

Detach (user or network initiated) and clearing of a previous GPRS session. 

Processing of exceptional conditions. 
Actions: 

Interface is idled. 
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Attach request is received from MS containing the IMSI/P-TMSI and the type of attach requested and, the 
identity of the MS is established (IMSI) (DP Attach), or Inter-SGSN Routeing Area Update Request is accepted 
(DP Change of Position GPRS Session). 

Information being analysed, e.g. GPRS-CSI is analysed. 

Exit events: 

- GPRS-CSI is analysed (DP Attach or DP Change of Position GPRS Session). 

6.4.2.1.2 Attached 

Entry events: 

- GPRS-CSI is analysed (DP Attach). 
Actions: 

- MM contexts are established at the MS and the SGSN. 
Exit events: 

A GPRS Detach request is received from the MS or from the network (DP Detach). 

- Intra-SGSN Routeing Area Update is accepted (DP Change of Position GPRS Session). 

An exception is encountered. 

The GPRS Attach/Detach State Model shall only have one or more GPRS PDP Context State Models associated with it 
when in the Attached state. A GPRS PDP Context State Model cannot exist without its associated GPRS Attach/Detach 
State Model being in the Attached state. Closure of the GPRS Attach/Detach State Model via a detach will result in the 
idUng of all associated GPRS PDP Context State Models and the release of the associated GPRS PDP Contexts. 

It shall not be necessary to trigger a relationship from the GPRS Attach/Detach State Model to the gsmSCF in order for 
triggering to occur in an associated GPRS PDP Context State Model. However, in this latter case a GPRS 
Attach/Detach State Model shall still exist at the SGSN. This is so that CSE-initiated detach events sent within a given 
GPRS PDP Context relationship shall result in the GPRS Attach/Detach State Model transiting to the Detached state. 
As noted above, in this state no PDP Contexts can exist and so all associated GPRS PDP Context State Models will 
transit to state Idle. 

6.4.3 GPRS PDP Context State Model 

The GPRS PDP Context State Model is used to model the behaviour for the GPRS PDP Context procedures. There is 
one PDP Context State Model per GPRS PDP context. 

When encountering a DP the PDP Context State Model processing is suspended at the DP and the SGSN indicates this 
to the gprsSSF which determines what action, if any, shall be taken in case the DP is armed. 
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Figure 6.4: GPRS PDP Context State Model 
Table 6.2: Description of GPRS PDP Context DPs in the SGSN 



CAMEL Detection Point 


DP Type 


Description 


DP PDP Context Establishment 


TDP-R", EDP-R, 
EDP-N 


Activate PDP Context request is received from 
the MS. 


DP PDP Context Establishment 
Acknowledgement 


TDP-R''', EDP-R, 
EDP-N 


Create PDP Context response is received from 
the GGSN. 


DP PDP Context Disconnection 


EDP-N, EDP-R 


Deactivate PDP Context Request is received 
from the l\/IS, Delete PDP Context request is 
received from the GGSN. Inter SGSN Routeing 
update occurred in old SGSN. 


DP Change of Position Context 


TDP-R-", EDP-N, 
EDP-R 


Routeing Area Update is accepted. 


NOTE 1 : The PDP Context Establishment shall be reported as TDP-R (provided that this DP is statically 

armed in GPRS-CSI) if there is no relationship with the gsmSCF. If there is a relationship with the 
gsmSCF it shall be reported as EDP-R or EDP-N if armed so. 

NOTE 2: The PDP Context Establishment Acknowledgment shall be reported as TDP-R (provided that this 
DP is statically armed in GPRS-CSI) if there is no relationship with gsmSCF. If there is a 
relationship with the gsmSCF, it shall be reported as EDP-R or EDP-N if armed so. 

NOTE 3: Change of Position Context is reported as TDP-R in the case of Inter-SGSN Routeing Area 

Update (provided that this DP is statically armed in GPRS-CSI) if there is no relationship with the 

gsmSCF. 

Change of Position Context is reported as EDP-N or EDP-R in the case of Inter-SGSN Routeing 

Area Update (provided that this DP is armed as generic EDP) if there is a relationship with the 

gsmSCF. 

Change of Position Context is reported as EDP-N in the case of Intra-SGSN Routeing Area 

Update (provided that this DP is dynamically armed by the Service Logic). 



6.4.3.1 



Description of the PDP Context model (PIAs) 



This clause describes the model for PDP Context State Model in the SGSN. For each PIA a description can be found of 
the entry events, actions and exit events. 
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6.4.3.1.1 Idle 

Entry events: 

Deactivation (user or network initiated) and clearing of a previous PDP Context. 

Processing of exceptional conditions. 
Actions: 

Interface is idled. 

Activate PDP Context request is received from MS (containing NSAPI, PDP Type, PDP Address, Access Point 
Name, QoS Requested, PDP Configuration Options), or Inter-SGSN Routeing Area Update is accepted (DP 
Change of Position Context). 

Information being analysed, e.g. GPRS-CSI is analysed. 

Exit events: 

- GPRS-CSI is analysed (DP PDP Context Establishment or DP Change of Position Context, new SGSN). 

6.4.3.1.2 PDP Context Setup 

Entry events: 

- GPRS-CSI is analysed (DP PDP Context Establishment). 
Actions: 

- APN and GGSN selection procedure is performed for a primary PDP context as specified in Annex A of 3GPP 
TS 23.060. APN and GGSN selection procedure is not performed for a secondary PDP context. 

Access Point Name is verified against the subscription. If the gsmSCF has provided an Access Point Name then 
the Access Point Name provided by the gsmSCF is checked against the subscription. For details refer to 3GPP 
TS 23.060 [11] Annex A. 

The SGSN ensures that an already active PDP context is not reactivated. 

GGSN address is derived from the Access Point Name by interrogation of a DNS. The Access Point Name 
consists of a Network Identifier and an Operator Identifier. 

- Create PDP Context Request is sent to the GGSN. 
Exit events: 

Create PDP Context Response is received from the GGSN (DP PDP Context Establishment Acknowledgement). 
An exception is encountered. 

6.4.3.1 .3 PDP Context Established 

Entry events: 

GPRS-CSI is analysed (DP PDP Context Establishment Acknowledgement or DP Change of Position Context). 
Actions: 

- PDP context is established at the MS and the SGSN. 

Exit events: 

Deactivation of the PDP Context is received from the MS or the GGSN, or is due to an inter SGSN routing area 
update (DP PDP Context Disconnection, old SGSN). 

Intra-SGSN Routeing Area Update Request is received from the MS (DP Change of Position Context). 
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- Inter-SGSN Routeing Area Update (DP Change of Position Context, new SGSN). 
An exception is encountered. 

6.4.3.1 .4 Change of Position Context 

Entry events: 

- Inter SGSN Routing Area update accepted (new SGSN). 

Intra SGSN Routeing Area update request received from the MS. 
Actions: 

- PDP Context (containing NSAPI, PDP Type, PDP Address, Access Point Name, QoS Requested, PDP 
Configuration Options) is re-established in case of Inter-SGSN Routeing Area update accepted (new SGSN). 

Intra SGSN Routeing Area updated. 

Exit events: 

reestablishment of the PDP context at the new SGSN and return to PDP context established in case of inter 
SGSN Routeing Area update accepted in new SGSN (PIA PDP context estabhshed). 

Routeing Area update completed in case of intra SGSN Routeing Area update (PIA PDP context established). 

6.4.4 GPRS CAMEL Scenarios 

Two different scenarios are applicable for CAMEL control of GPRS. 

Scenario 1: 

Scenario 1 allows CAMEL control of the GPRS session and of multiple PDP contexts related to this session within a 
single GPRS dialogue. 

Scenario 2: 

Scenario 2 allows CAMEL control of single PDP contexts. Multiple PDP contexts are controlled in this scenario via 

multiple GPRS dialogues. 

Scenario 1 and scenario 2 are mutually exclusive, i.e. it is not possible to use both for one GPRS session at the same 
time in one SGSN. A GPRS session is involved in GPRS CAMEL at one moment in time either by using scenario 1 or 
by using possible multiple instances of scenario 2. GPRS sessions in different SGSNs are independent from a CAMEL 
perspective. 

6.4.4.1 GPRS CAMEL Scenario 1 

Scenario 1 allows CAMEL control of the GPRS session and of multiple PDP contexts related to this session within a 
single GPRS dialogue (Session dialogue). 
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Figure 6.5: GPRS CAMEL Scenario 1 

A GPRS dialogue in scenario 1 always consists of one GPRS Attach/Detach State Model and optionally of additional 
multiple GPRS PDP Context State Models related to the Attach/Detach State Model for the GPRS session. There is at 
most one GPRS Attach/Detach State Model per non idle GPRS session in one SGSN and at most one PDP Context 
State Model per active GPRS PDP context in one SGSN. The various PDP Context State Models are treated 
independently of each other. 

The GPRS dialogue and the relationship between the GPRS Attach/Detach State Model and the gsmSCF are always 
initiated using the TDPs of the GPRS Attach/Detach State Model. 

The gsmSCF requests further control or monitoring of individual GPRS PDP contexts using the Request Report GPRS 
Event information flow. To be informed about new individual PDP contexts the gsmSCF arms the DP 'PDP Context 
Establishment' or the DP 'PDP Context Establishment Acknowledgement' generically, i.e. without a PDP ID, as an 
EDP. To be informed about the handed over PDP contexts the gsmSCF arms the DP 'Change of Position Context' 
generically as an EDP-N or EDP-R. 

Each GPRS PDP context is identified by a PDP ID. The PDP ID is assigned by the SGSN during PDP context 
establishment. The PDP ID is unique within one GPRS dialogue. The Request Report GPRS Event information flows to 
control new or handed over PDP contexts do not include a PDP ID. There is no 'PDP ID' related to the GPRS 
Attach/Detach State Model. 

The PDP Id is reported to the gsmSCF in the first event notification for that PDP context. 



6.4.4.2 



GPRS CAMEL Scenario 2 



Scenario 2 allows CAMEL control of single PDP contexts. Multiple PDP contexts are controlled in this scenario via 
multiple GPRS dialogues (PDP Context dialogues). 
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Figure 6.6: GPRS CAIUIEL Scenario 2 
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A GPRS dialogue in scenario 2 consists of a single GPRS PDP Context State Model. There is no GPRS Attach/Detach 
State Model involved in this scenario. There is at most one PDP Context State Model per active GPRS PDP context in 
one SGSN. 

There might be multiple GPRS dialogues in scenarios 2 for one GPRS session, each of the dialogues controlling a 
single GPRS PDP context. The various GPRS dialogues are independent of each other. 

The GPRS dialogue and the relationship between the GPRS PDP Context State Model and the gsmSCF are always 
initiated using the TDPs for the GPRS PDP Context State Model. 

Control of further individual GPRS PDP contexts in the same GPRS dialogue as in scenario 1 is not possible. There are 
no PDP IDs in this scenario. 

6.4.5 SGSN Routeing Area Update 

6.4.5.1 Intra-SGSN Routeing Area Update 

Intra-SGSN Routeing Area Update will be detected via the DP 'Change of Position GPRS Session' for the session using 
the GPRS Attach/Detach State Model and via the DPs 'Change of Position Context' for the individual PDP contexts 
using the GPRS PDP Context State Models. 

It will be reported via an EDP-N if the necessary EDP-N is armed. 

6.4.5.2 Inter-SGSN Routeing Area Update 

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected via the DP 'Change of 
Position GPRS Session' for the session using the GPRS Attach/Detach State Model and via the DPs 'Change of Position 
Context' using the GPRS PDP Context State Models for the individual PDP contexts which have been handed over. 

Scenario 1: 

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected in the new SGSN via the DP 
'Change of Position GPRS Session' for the session using the GPRS Attach/Detach State Model and in the new SGSN 
via the DPs 'Change of Position Context' using the GPRS PDP Context State Models for the individual PDP contexts 
which have been handed over. 

In this scenario the DP 'Change of Position GPRS Session' is armed as a TDP-R. If the Routeing Area Update is 
accepted the gprsSSF reports this TDP-R to the gsmSCF using the Initial DP GPRS information flow. To be informed 
about new PDP contexts the gsmSCF arms the DP 'PDP Context Establishment' or the DP 'PDP Context Establishment 
Acknowledgement' generically as EDP-R or EDP-N. The DPs 'Change of Position Context' for the PDP contexts which 
have been handed over will be reported with all necessary information to the gsmSCF when the gprsSSF is continued, 
i.e. it is not longer waiting for instructions. Contexts which are not continued in the new SGSN are not reported. The 
EDPs for new PDP contexts are reported as usual. 

The Detach in the old SGSN is reported to the gsmSCF, provided this event is armed. All outstanding reports in the old 
SGSN are sent to the gsmSCF and all open CDRs are closed. 

Scenario 2: 

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected in the new SGSN via the DPs 
'Change of Position Context' using the GPRS PDP Context State Models for the individual PDP contexts which have 
been handed over. 

In this scenario the DP 'Change of Position Context' is armed as TDP-R. If the Routeing Area Update is accepted the 
gprsSSF reports these TDP-Rs PDP contexts which have been handed over to the gsmSCF using the Initial DP GPRS 
information flows in multiple GPRS dialogues. 

The PDP Context Disconnection in the old SGSN is reported to the gsmSCF, provided this event is armed. All 
outstanding reports in the old SGSN are sent to the gsmSCF and the open CDR is closed. 
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6.4.6 Rules for Implicit Disarming of Detection Points 

The following two tables give the rules for implicit disarming of event detection points. 

Implicit EDP disarming rules are specified for the Attach/Detach State Model and PDP Context State Model. The tables 
specify which EDP's shall be disarmed (i.e. MonitorMode set to Transparent) if/when each EDP is encountered, 
irrespective of the EDP's MonitorMode (Transparent, Notify AndContinue, or Request). 

EDPs which are armed generically for GPRS PDP Context State Models shall only be implicitly disarmed at the end of 
the GPRS dialogue. Explicit disarming is possible. 

When EDP's are armed with MonitorMode 'Request' (EDP-R's) are encountered, any implicit EDP disarming shall take 
place before reporting the EDP and transiting the gprsSSF to the WFI state (if not already suspended in the WFI state). 

The table entry 'X' means that if one DP occurs (independently of arming and reporting to the gsmSCF) the marked one 
is implicitly disarmed. It shall be possible to rearm explicitly an implicitly disarmed DP. 

Table 6.3: Implicit disarming rules for Scenario 1 
(the rules apply for non-generically armed DPs) 



Encountered DP 


Implicit disarmed DPs 


DP Change 

of Position 

GPRS 

Session 


DP Change 

of Position 

Context 


DP 
Detach 


DPPDP 

Context 

Establishme 

nt 


DP PDP Context 

Establishment 

Acknowledgeme 

nt 


DPPDP 

Context 

Disconnectio 

n 


DP Change of Position 
GPRS Session 














DP Change of Position 
Context 














DP Detach 


X 


X 


X 


X 


X 


X 


DP PDP Context 
Establishment 














DP PDP Context 

Establishment 

Acknowledgement 










X 




DP PDP Context 
Disconnection 




X 






X 


X 



Table 6.4: Implicit disarming rules for Scenario 2 
(the rules apply for non-generically armed DPs) 



Encountered DP 


Implicit disarmed DPs 


DP Change of 
Position 
Context 


DP PDP Context 

Establishment 
Acknowledgement 


DPPDP 

Context 

Disconnection 


DP PDP Context 

Establishment 

Acknowledgement 




X 




DP PDP Context 
Disconnection 


X 


X 


X 


DP Change of Position 
Context 
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6.5 



Procedures for CAMEL GPRS 



6.5.1 Overall SDL Architecture 



System 
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1(1) 
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CAP Interface 
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Internal CAP Interface 
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[ ] [ ] 
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A_lnterface 


GTP 

















Figure 6.7: Architecture for CAIVIEL/GPRS interworl<ing 



6.5.2 Handling GPRS in the SGSN 



The functional behaviour of the SGSN is specified in 3GPP TS 23.060 [11]. The procedures specific to CAMEL are 
specified in this clause: 

- Procedure CAMEL_GPRS_Attach; 

- Procedure CAMEL_GPRS_Detach; 

- Procedure CAMEL_GPRS_Routeing_Area_Update_Session; 

- Procedure CAMEL_GPRS_Routeing_Area_Update_Context; 

- Procedure CAMEL_GPRS_PDP_Context_Establishment; 

- Procedure CAMEL_GPRS_Create_PDP_Context_Establishment_Acknowledgement; 

- Procedure CAMEL_GPRS_Change_Of_QoS; 

- Procedure CAMEL_GPRS_PDP_Context_Disconnection. 

6.5.2.1 Actions of the SGSN on receipt of lnt_Error 

The SGSN checks the default GPRS Handling parameter in GPRS-CSI. 

If the default GPRS handling is release, a Detach indication is sent to the MS. The SGSN then releases all resources and 
the invoked CAMEL procedure ends. 

If the default GPRS handling is continue, the SGSN continues processing without CAMEL support. 
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6.5.2.2 Actions of the SGSN on receipt of lnt_Continue 

The SGSN continues processing without any modification of GPRS parameters. 
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6.5.2.3 



Handling of GPRS Attach/Detach 



Procedure CAMEL_GPRS_Attach 

'/* Procedure in the SGSN for CAMEL '-• 
handling of MS Attach 7 



1(2) 



Result := 
Continue 




/* Signals to/from the right are to/from the gprsSSF; 
signal from the left is from the access network. 7 



No 



0PRS-CSI 
~iR\/ocatiop?'^ 

['Yes 



Store original 
GPRS parametdrs 



lnt_invoke_\ 
GPRS SSF/ 



/ Wait Jo r_ 
IGPRS_SSF 

\ invoked 



lnt_GPRs7 
SSF_ln voted 



lnt_DP_ 
Attach 



DP Attach 



_/ 



> Abort 



lnt_GPRS_ 
Failure 



Result := 
Abort session 




Figure 6.8a: Procedure CAMEL_GPRS_Attach (sheet 1) 
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Procedure CAMEL GPRS Attach 



/* Procedure in the SGSN for CAMEL' 



2(2) 



handling of MS Attach 7 



/* Signals from the right are from the gprsSSF.7^ 



DP Attach 



\_ 



lnt_Release 
Session ^ 



No 



Result := 
elease sessioh 



Result := 
Abort session 





Int error 




lnt_Contin 
GPRS 



Default GPRS handling: 
Continue? 



Yes 



Result := 
Continue 




Figure 6.8b: Procedure CAMEL_GPRS_Attach (sheet 2) 
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Procedure CAMEL_GPRS_Detach 

/* Procedure in the SGSN for CAMEL ^^_^ 
handling of MS or networl< indicated Detach */ 



1(1) 



/* Signals to/from the right are to/from the gprsSSF */\ 



Result := 
Continue 




lnt_Contin 
GPRS 



No 




Int Continue 



Result := 
Continue 




Int error 



Figure 6.9: Procedure CAMEL_GPRS_Detach (sheet 1) 
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6.5.2.4 



Handling of GPRS Routeing Area Update 



Procedure CAMEL_GPRS_Routeing_Area_Update_Session 

/* Procedure in the SGSN for CAMEL handling of: '_'_^ i/* Signals to/from the right are to/from the gprsSSF; 

- intra-SGSN Routeing Area Update, or i I signal from the left is from the access network. 7 

- inter-SGSN Routeing Area Update in the new SGSN *{ 



1(2) 



No 



prsSS 
voked?' 



Yes 



Intra-SGSN 




lnt^DP_Chatnae_ 
Of Position /Session 



'A/ 

/bP_Change\ 
Of J.P ositio n_Sesgio n 



Intra- or Inter-SGSN 
Routeing Area Update? 



lnt_GPRS 
SSF invofed 



lnt_DP_Chancie_ 
Of_Position /Session 



Abort 



/DP_ChangeJ 
Of Position Session 



lnt_GPRS_ 
Failure 



Result := 
Abort sessbn 




Figure 6.10a: Procedure CAMEL_GPRS_Routeing_Area_Update_Session (sheet 1) 
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Procedure CAMEL_GPRS_Routeing_Area_Update_Session 



2(2) 



/* Procedure in the SGSN for CAMEL handling of: _^^ 

- intra-SGSN Routeing Area Update, or ^ 

- inter-SGSN Routeing Area Update in the new SGSN 7 



/* Signals from the right are from the gprsSSF.7^ 



/DP_ChangeJ 
Of Position Session 



lnt_Release 
Session ^ 



Int error 



No 



Result := 
elease sessioh 



Result := 
Abort session 






Int Continue 



lnt_Contin 
GPRS 



Yes 



Default GPRS handling : 
Continue? 



Result := 
Continue 




Figure 6.10b: Procedure CAMEL_GPRS_Routeing_Area_Update_Session (sheet 2) 
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Procedure CAMEL_GPRS_Routeing_Area_Update_Context 



1(2) 



/* Procedure in the SGSN for CAMEL handling of: /^ 

- intra-SGSN Routeing Area Update, or ^ 

- inter-SGSN Routeing Area Update in the new SGSN 7 



Intra-SGSN 



No 



Result := 
Continue 





/* Signals to/from the right are to/from the gprsSSF 
signal from the left is from the access network. 7 



/* NOTE: See Table 7: 'Description of GPRS \ 
PDP Context DPs in the SGSN' Note 3 for further 
explanation whether reporting occurs within a 
new gprsSSF or in an existing (invoked) one. */ 



Yes 



lnt_DP_ChaT5ae_ 
Of_Position /Context 



/OP_Changej 
Of 'Position Context 



Intra- or Inter-SGSN 
Routeing Area Update? 



/ WaitJor__^, 

;gprs_ssf_ 

\ invoked I 



Int^GPRS 
SSF invoked 



lnt_DP_Chai^e_ 
Of_Position /Context 



> Abort 



lnt_GPRS_ 
Failure 



/DP_ChangeJ 
Of Position Context 



Result := 
Abort context 




Figure 6.11a: Procedure CAMEL_GPRS_Routeing_Area_Update_Context (sheet 1) 
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Procedure CAMEL_GPRS_Routeing_Area_Update_Context 



2(2) 



/* Procedure in the SGSN for CAMEL handling of: /^ 

- intra-SGSN Routeing Area Update, or ^ 

- inter-SGSN Routeing Area Update in the new SGSN 7 



/* Signals from the right are from the gprsSSF.7[ 



/DP_ChangeJ 
Of Position Context 



lnt_Releasi 
Context 



Int error 



No 




Result := 
fielease conteit 



Result := 
Abort context 



Yes 



Result := 
Continue 






Int Continue 



lnt_Contin 
GPRS 



Default GPRS handling: 
Continue? 



Figure 6.11b: Procedure CAMEL_GPRS_Routeing_Area_Update_Context (sheet 2) 
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6.5.2.5 Handling of PDP Context establishment and deactivation 



Procedure CAMEL GPRS PDP Context Establishment 



1(2) 



/* Procedure in the SGSN for CAMEL 
handling of PDP Context Establishment *li 



r Signals to/from the right are to/from the gprsSSF; 
signal from the left is from the access network. 7 



Result := 
Continue 




No 




No 




lntJnvoke_\ 
GPRS SSF/ 



/ Wait Jo r_ 
iGPRS_SSF 

\ invoked 



Int^GPRS/ 
SSF invofed 



lnt_DP_PDI 

Context Establishment 



DP_PDP_Contei<t_ 
\Establishmen1; 



Yes 



lnt^DP_PDX 
Context_Establishment 
4PDPId) / 



DP_PDP_Conteyt_ 

lEstablishment) 



> Abort 



lnt_GPRS_ 

Failure 



Result := 
Abort context 




Figure 6.12a: Procedure CAMEL_GPRS_PDP_Context_Establishment (sheet 1) 
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Procedure CAMEL GPRS PDP Context Establishment 



2(2) 



/* Procedure in the SGSN for CAMEL ', 
handling of PDP Context Establishment *J 



r Signals from the right are from the gprsSSF. *l\ 



DF*_PDP_Context_^ 
Establishment' 



lnt_Releasi 
Context 



Int error 



Nd 




Yes 



Result := 
elease Content 



Result := 
Abort Context 



Result := 
Continue 






Int Continue 



lnt_Contini, 
GPRS 



ue_ lnt_Connect^ 
\ GPRS V 



Set new APN 



Default GPRS handling 
Continue? 



Figure 6.12b: Procedure CAMEL_GPRS_PDP_Context_Establishment (sheet 2) 
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Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement 



1(2) 



/* Procedure in the SGSN for CAMEL i_^ 
handling of PDP Context Establishment 
Acknowledgement 7 



/* Signals to/from the right are to/from the gprsSSF; 
signal from the left is from the access network 
unless otherwise stated. 7 



Result := 
Continue 





No 



jQfRS-CSl 
lnvocation>^ 



Yes 



lntJnvoke_\ 
GPRS SSF/ 



/ WaitJor_ \ 
IGPRS_SSF_I 

\_ invoked J 



Int^GPRS 
SSF invoked 



lnt_DP_ 

Context_Establishment_ 

foment (PDP Id) 

DP_PDP_Context_ 
Establishment! 




> Abort 



lnt_DP_PDT 

Context_Est9 

(PnPIr l 




lishment 



DP_PDP_ConteVt_ 

festablishment_| 
Adknowledgemfe n t 



lnt_GPRS_ 
Failure 



Result := 
Abort context 




Figure 6.13a: Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement (sheet 1) 
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Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement 

' /* Procedure in the SGSN for CAMEL^ _, /* Signals from the right are from the gprsSSF. 7| 
handling of PDP Context Establishment^ 
Acknowledgement 7 | 



2(2) 



DP_PDP_ContextL 

Establishment^ 
Acknowledqeme n t 



lnt_Releasi 
Context 



No 




Result := 
elease Content 



Result := 
Abort Context 



Yes 



Result := 
Continue 






Int Continue 



lnt_Contin 
GPRS 



Default GPRS handling: 
Continue? 



Figure 6.13b: Procedure CAMEL_GPRS_PDP_Context_Establishment_Acknowledgement (sheet 2) 
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Procedure CAMEL_GPRS_Change_of_QoS 

/* Procedure in the SGSN for CAMEL ^ _, 

handling a change of QoS for a PDF Context *'/ 



1(1) 



No 



/* Signal to the right is to the gprsSSF 7 




Yes 



lnt_QoS_Change 
(PDP Id) 



Result := 
Continue 




Figure 6.14: Procedure CAMEL_GPRS_Change_Of_QoS (sheet 1) 
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Procedure CAMEL GPRS PDP Context Disconnection 



1(1) 



/* Procedure in the SGSN for CAMEL' 
handling of IVIS or networl< indicated 
PDP Context Disconnection 7 



Result := 
Continue 




lnt_Contin 
GPRS 



/* Signals to/from the right are to/from the gprsSSF */\ 



No 




lnt_DP_PDR^ 
Context_Discbnnection 
I (PDP Id) / 

\/ 

,/ DP_PDP_ \ 
i Context_ j 
Disco nnectiori 



Int Continue 



Result := 
Continue 




Int error 



Figure 6.15: Procedure CAMEL_GPRS_PDP_Context_Disconnection (sheet 1) 
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6.5.3 Handling GPRS in the gprsSSF 

6.5.3.1 Process GPRS_SSF 

A relationship exists between the gsmSCF and the Attach/Detach State Model and/or between the gsmSCF and every 
PDP Context State Model. The relationship may be in controlling or monitoring mode. When a ContinueGPRS, 
ConnectGPRS or RequestReportGPRSEvent operation is received, then the relationship between the gsmSCF and the 
Attach/Detach State Model, and between the gsmSCF and a PDP Context State Model may be downgraded from 
controlling to monitoring. 

When Tssf expires, the CAMEL procedures that are waiting for an instruction from the gsmSCF shall receive an 
Int_Error signal. The Default GPRS Handling parameter determines the subsequent action of those CAMEL 
procedures. 

If the Default GPRS Handling parameter is set to 'Release', then: 

if the GPRS Dialogue is controlling a GPRS Session, then the gprsSSF shall release the entire GPRS Session; 

if the GPRS Dialogue is controlling a single PDP Context, then the gprsSSF shall release the PDP Context. 

The task box 'Open GPRS Dialogue' comprises all the tasks that are required for starting a GPRS dialogue. This 
includes, amongst others, the allocation of a GPRS Reference Number and the allocation of resources. The task box 
'Terminate GPRS Dialogue' comprises all the tasks that are required for closing a GPRS dialogue. 

6.5.3.2 Process GPRS_Dialogue_Handler 

When process gprsSSF sends a TC_End request primitive to process GPRS_Dialogue_Handler, then the corresponding 
TC_End TC Message shall be sent to the gsmSCF only when the following conditions have been fulfilled: 

The gprsSSF has processed all Operations that the gprsSSF has received from the gsmSCF. 

No Operations remain to be sent from the gprsSSF to the gsmSCF. 

The gprsSSF is not waiting for a Result or Error component for any Operations that the gprsSSF has sent to the 
gsmSCF. 

6.5.3.3 Procedure Handle_AC_GPRS 

Procedure Handle_AC_GPRS is called from process gprsSSF with the following input parameters: 
'Session'. The Apply Charging GPRS procedure shall be executed for the Session. 
'PDP Id'. The Apply Charging GPRS procedure shall be executed for the indicated PDP Context. 

6.5.3.4 Procedure Handle_AGR_GPRS 

Procedure Handle_ACR_GPRS is called from process gprsSSF with the following input parameters: 

'Session'. The Apply Charging Report GPRS procedure shall be executed for the Session. This procedure checks 
if a Session Period report is pending and if so, sends this report to the gsmSCF. 

'PDP Id'. The Apply Charging Report GPRS procedure shall be executed for the indicated PDP Context. This 
procedure checks if a Context Volume report is pending and if so, sends this report to the gsmSCF. The 
procedure then checks if a Context Period is pending and if so, sends this report to the gsmSCF. 

'Session + PDPs'. The Apply Charging Report GPRS procedure shall be executed for the Session and all PDP 
Contexts. The sequence of checking the reports shall be as follows: 

1) The procedure checks the pending Volume and Period reports for each PDP Context. 

2) The procedure then checks the pending Period report for the Session. 
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When a PDP Context Volume counter or PDP context Period timer expires, then the procedure Apply Charging Report 
GPRS procedure is called with the PDP Id as input parameter. The procedure will then check both reports for that PDP 
Context. 

6.5.3.5 Procedure Complete_FCI_Record_GPRS 

Procedure Complete_FCI_Record_GPRS is called from process gprsSSF with the following input parameters: 

'Session'. The Complete_FCI_Record_GPRS procedure shall be executed for the Session. 

'PDP Id'. The Complete_FCI_Record_GPRS procedure shall be executed for the indicated PDP Context. 

'Session + PDPs'. The Complete_FCI_Record_GPRS procedure shall be executed for the Session and all PDP 
Contexts. 

6.5.3.6 Procedure Handle_SCI_GPRS 

For terminology see clause 4.5.6.3. 

The gsmSCF may send e-parameters to the Session and to individual PDP Contexts. 

When e-parameters are sent for the Session, the SGSN will forward these e-parameters directly to the Mobile Station. 

When e-parameters are sent for a PDP Context and that PDP Context is not yet acknowledged (= active), then the 
SGSN shall retain these parameters (pending parameters). These parameters will be sent to the Mobile Station when the 
PDP Context is acknowledged. 

The gsmSCF may send two sets of e-parameters and a Tariff Switch for the Session or a PDP Context. The first set of e- 
parameters shall be sent to the SGSN and the second set of e-parameters shall be stored. This second set of e-parameters 
shall be sent to the SGSN when the tariff switch expires. 

When the Tariff Switch for the Session expires, then the stored e-parameters for the Session shall be sent to the SGSN. 

When the Tariff Switch for a PDP Context expires before that PDP Context is acknowledged, then the pending e- 
parameters for that PDP Context shall be replaced by the stored e-parameters for that PDP Context. 

The stored e-parameters for that PDP Context shall be discarded. 

When the Tariff Switch for a PDP Context expires after that PDP Context has been acknowledged, then the stored e- 
parameters for that PDP Context shall be sent to the SGSN. 

6.5.3.6.1 Handling of SCI_GPRS for the Session 

1) Precondition: no Tsw running for the Session: 

if 1 set of e-parameters received — > send e-parameters to the SGSN; 

if 2 sets of e-parameters received — > error; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > send I'*' set of e-parameters to the SGSN/start Tsw 
(Session)/store 2""* set of e-parameters. 

2) Precondition: Tsw running for the Session and no e-parameters stored for the Session: 

if 1 set of e-parameters received — > error; 

if 2 sets of e-parameters received — > send T' set of e-parameters to the SGSN/store 2° set of e-parameters; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > error. 
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3) Precondition: Tsw running for the Session and e-parameters stored for the Session: 
if 1 set of e-parameters received — > error; 
if 2 sets of e-parameters received — > error; 
if 1 set of e-parameters and Tariff Switch received — > error; 
- if 2 sets of e-parameters and Tariff Switch received — > error. 

6.5.3.6.2 Handling of SCI_GPRS for a PDP Context 

1) Precondition: before a PDP Context Estabhshment Acknowledgement event is detected and no Tsw running for 
this PDP Context: 

if 1 set of e-parameters received — > send e-parameters to the SGSN; 

if 2 sets of e-parameters received — > error; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > send T' set of e-parameters to the SGSN/start 
Tsw(PDP Id)/store 2"'' set of e-parameters; 

2) Precondition: before a PDP Context Establishment Acknowledgement event is detected and Tsw running for this 
PDP Context and no e-parameters stored for this PDP Context: 

if 1 set of e-parameters received — > error; 

if 2 sets of e-parameters received — > send 1st set of e-parameters to the SGSN/store 2"'' set of e-parameters; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > error. 

3) Precondition: before a PDP Context Establishment Acknowledgement event is detected and Tsw running for this 
PDP Context and e-parameters stored for this PDP Context: 

if 1 set of e-parameters received — > error; 

if 2 sets of e-parameters received — > error; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > error. 

4) Precondition: after a PDP Context Establishment Acknowledgement event is detected and no Tsw running for 
this PDP Context: 

if 1 set of e-parameters received — > send e-parameters to the SGSN; 

if 2 sets of e-parameters received — > error; 

if 1 set of e-parameters and Tariff Switch received — > start Tsw(PDP Id)/store e-parameters; 

if 2 sets of e-parameters and Tariff Switch received — > send T' set of e-parameters to the SGSN/start 
Tsw(PDP Id)/store 2"** set of e-parameters. 

5) Precondition: after a PDP Context Establishment Acknowledgement event is detected and Tsw running for this 
PDP Context and no e-parameters stored for this PDP Context; 

if 1 set of e-parameters received — > store e-parameters; 

if 2 sets of e-parameters received — > send T' set of e-parameters to the SGSN/store 2"** set of e-parameters; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > error. 
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6) Precondition: after a PDP Context Establishment Acknowledgement event is detected and Tsw running for this 
PDP Context and e-parameters stored for this PDP Context: 

if 1 set of e-parameters received — > error; 

if 2 sets of e-parameters received — > error; 

if 1 set of e-parameters and Tariff Switch received — > error; 

if 2 sets of e-parameters and Tariff Switch received — > error. 

6.5.3.7 Procedure Handle_PDP_Acknowledgement 

Procedure Handle_PDP_Acknowledgement is called when an event occurs that may signal the activation 
(=Acknowledgement) of a PDP Context. The event signal is passed on to the Handle_PDP_Acknowledgement 
procedure. 



6.5.3.8 



GPRS duration and volume control 



6.5.3.8.1 
CSE 



Examples of information flows for GPRS session and PDP context control 

gprsSSF/SGSN MS 



Initial DP GPRS 



Apply Charging GPRS 



Continue GPRS / Connect GPRS 



Apply Charging Report GPRS 



Apply Charging GPRS 



Apply Charging Report GPRS 



Release GPRS 



Tsw 
(Session) 



i' 



Tsp 



Dsp 



i' 



Tsp 



Dsp 



GPRS Attach / 

Change of Position Session 



GPRS Detach 



Figure 6.16a: Example of information flows for GPRS session duration 
at GPRS attach and change of position session 
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CSE 



gprsSSF/SGSN 



MS 



Initial DP GPRS 



Apply Charging GPRS 



Continue GPRS / Connect GPRS 



Apply Charging Report GPRS 



Apply Charging GPRS 



Apply Charging Report GPRS 



Release GPRS 



Tsw 
(PDP Id) 



i, 



Tcp 
(PDP Id) 



Dcp 
(PDP Id) 



i, 



Tcp 
(PDP Id) 



Dcp 
(PDP Id) 



PDP Context Activation/ 
Change of Position Context 



PDP Context Disconnection 



Figure 6.16b: Example of information flows for PDP context duration control 
at context activation and change of position context 



CSE 



gprsSSF/SGSN 



MS 



Initial DP GPRS 



Apply Charging GPRS 



Continue GPRS / Connect GPRS 



Apply Charging Report GPRS 



Apply Charging GPRS 



Apply Charging Report GPRS 



Release GPRS 



Tsw 
(PDP Id) 



i, 



Vc 
(PDP Id) 



Dc 
(PDP Id) 



i, 



Vc 
(PDP Id) 



Dc 
(PDP Id) 



PDP Context Activation/ 
Change of Position Context 



PDP Context Disconnection 



Figure 6.16c: Example of information flows for PDP context volume control 
at context activation and change of position context 
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CSE 



gprsSSF/SGSN 



MS 



Initial DP GPRS 



Apply Charging GPRS (vol.) 
Apply Charging GPRS (dur.) 



t 



Continue GPRS / Connect GPRS 



Apply Charging Report GPRS (vol.) 
Apply Charging Report GPRS (dur.) 



Apply Charging GPRS (vol.) 
Apply Charging GPRS (dur.) 



Apply Charging Report GPRS (vol.) 
Apply Charging Report GPRS (dur.) 



Release GPRS 



Tsw 
(PDP Id) 



Tsw 
(PDP Id) 



Vc 


(PDP Id) 


r _ 
Do 


(PDP Id) 

r 


Vc 


(PDP Id) 



Tcp 
(PDP Id) 



- Note 1 

Dcp 
(PDP Id) 

r 

Tcp 
(PDP Id) 



Note 2 



PDP Context Activation/ 
Change of Position Context 



PDP Context Disconnection 



NOTE 1 : Vc threshold reached, Tcp is stopped. 
NOTE 2: Tcp time out, Vc is stopped. 

Figure 6.16d: Example of information flows for PDP context volume 
and duration control at context activation and change of position context 

These figures show examples of handling of the timers that are used in the process gprsSSF and in the procedures 
Handle. AC_GPRS and Handle_ACR_GPRS. 

Duration timers (Tsp for the GPRS session and one Tcp for each PDP context) are used if the charging is on duration of 
the GPRS session or a PDP context. 

Tariff Switch Timers (Tsw(Session) for the GPRS session and one Tsw(PDP Id) for each PDP context) define the start 
point of a new Tariff. Tsw(Session) is used for charging on duration. Tsw(PDP Id) is used for both methods of 
charging: duration charging and volume charging. If a PDP context is charged on duration and volume, only one 
Tsw(PDP Id) timer will be accepted from the gsmSCF for that PDP context. 

Delta timers measure the response time of the gsmSCF after an Apply Charging Report GPRS operation: 

Dsp for the GPRS session; this delta timer is used for GPRS session period timing. 

Dcp for each PDP context; these delta timers are used for PDP context period timing. 

Dc for each PDP context; these delta counters are used for PDP context volume counting. 

After the sending of Apply Charging Report GPRS, the gsmSCF may reply either with: 

Apply Charging GPRS, if the gsmSCF sends a new duration because of the expiration of the previous period or 
because of QOS change. 

Release GPRS, if the gsmSCF decides to release the GPRS session or PDP context. 
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6.5.3.8.2 TC guard timer 

6.5.3.8.2.1 General 

When the gprsSSF sends an Apply Charging Report GPRS operation to the gsmSCF, with SessionActive or 
ContextActive variable set to TRUE, then the gprsSSF shall start the TC guard timer. The gprsSSF shall also mark for 
the Session or PDP Context for which the Apply Charging Report GPRS was sent, that a corresponding Apply Charging 
GPRS operation from the gsmSCF is expected. 

When the gprsSSF receives an Apply Charging GPRS operation or a Release GPRS operation, then the 'Waiting-for- 
AC marking(s) for the Session or PDP Context shall be removed. The gprsSSF shall then check if the TC guard timer 
shall be stopped (task box 'Check TC guard timer'). The TC guard timer shall be stopped if there are no more Apply 
Charging GPRS operations expected for the Session and all PDP Contexts. 

When an event occurs that results in the termination of a PDP Context, then the 'Waiting-for-AC markings for that PDP 
Context shall be removed. The gprsSSF shall then check if the TC guard timer shall be stopped (task box 'Check TC 
guard timer'). The TC guard timer shall be stopped if there are no more ApplyChargingGPRS operations expected for 
the Session and all PDP Contexts. 

When the TC guard timer expires in state Monitoring, then the gprsSSF shall close the TC dialogue, provided that all 
conditions for closing the TC dialogue are fulfilled, i.e. there are no Operation Results expected from the gsmSCF, no 
Operations or Errors to be sent to the gsmSCF and no Operations from the gsmSCF received and waiting to be 
processed. 

When the TC guard timer expires in state Waiting_for_Instructions, then no action shall be taken. 

Service Designers should note that there may be additional timer(s) in the gprsSSF to supervise the response from the 
gsmSCF on the Apply Charging Report GPRS procedure. As a result of this, if the gsmSCF does not send an Apply 
Charging GPRS, Release GPRS or Cancel GPRS in response to an Apply Charging Report GPRS when the gprsSSF is 
awaiting such response, then service behaviour may be unpredictable. 

6.5.3.8.2.2 Check TC guard timer 

This clause describes the actions to be taken in the task box 'Check TC guard timer'. 

The tasks to be executed in the 'Check TC guard timer' box depend on the event that resulted in execution of the task 
box. 

6.5.3.8.2.2.1 Apply Charging GPRS 

If 'Check guard timer' is executed as a result of an Apply Charging GPRS operation from the gsmSCF, then the 
appropriate 'Waiting-for-AC marker shall be removed, depending on the information received in the Apply Charging 
GPRS operation: 

if the Apply Charging GPRS operation carries a Session Time threshold, then the Session-Period 'Waiting-for- 
AC marker shall be removed. 

if the Apply Charging GPRS operation carries a PDP Context Volume threshold, then the PDP Context- Volume 
'Waiting-for-AC marker shall be removed. 

if the Apply Charging GPRS operation carries a PDP Context Time threshold, then the PDP Context -Period 
'Waiting-for-AC marker shall be removed. 

The gprsSSF then checks if there is any 'Waiting-for-AC marker for the Session or any PDP Context. If there is no 
'Waiting-for-AC marker remaining, then the TC guard timer shall be stopped. 

6.5.3.8.2.2.2 Release GPRS 

If 'Check TC guard timer' is executed as a result of a Release GPRS operation from the gsmSCF, then the appropriate 
'Waiting-for-AC markers shall be removed, depending on the information received in the Release GPRS operation: 

if the Release GPRS operation is for the Session, then the Session 'Waiting-for-AC markers shall be removed. 
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if the Release GPRS operation is for the PDF Context, then the PDP Context 'Waiting-for-AC markers shall be 
removed. 

The gprsSSF then checks if there is any 'Waiting-for-AC marker for the Session or any PDP Context. If there is no 
'Waiting-for-AC marker remaining, then the TC guard timer shall be stopped. 

6.5.3.8.2.2.3 PDP Context Disconnect 

If 'Check TC guard timer' is executed as a result of a PDP Context Disconnect signal from the SGSN, then the 'Waiting- 
for-AC markers for that PDP Context shall be removed. 

The gprsSSF then checks if there is any 'Waiting-for-AC marker for the Session or any PDP Context. If there is no 
'Waiting-for-AC marker remaining, then the TC guard timer shall be stopped. 
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6.5.3.9 SDL diagrams for process GPRS_SSF and procedures 



Process GPRS_SSF 

/* Process in the gprsSSF for the ' '^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



The following timers are defined: 

- Tsp: GPRS session period timer, 

- Dsp: GPRS session delta timer, 

- Tcp(PDP Id): PDP Context period timer, 

- Dcp(PDP Id): PDP Context delta timer, 

- Tsw(Session): Tariff switch timer for the GPRS session, 

- Tsw(PDP Id): Tariff switch timer for a PDP Context, 

- Tssf: gprsSSF state machine timer. 

This timer has a default value range of 1 to 20 seconds. 

- TC guard timer: charging guard timer. 

This timer has a value range of 1 to 20 seconds. 

The following octet counters are defined: 

- Vc{PDP Id): PDP Context volume counter, 

- Dc{PDP Id): Volume delta counter for the PDP Context. 

7 



1(21) 



/* Signals to/from the left are to/from the SGSN. 71 



/* Messages are sent from the gprsSSF via the^ 
GPRS_Dialogue_Handler to the gsmSCF and 
vice versa. 7 



Idle 



lnt_lnvoke_ 
^GPRS SSF 



Arm TDPs 



lnt_GPRS_ 
SSF_lnvoked 



WaitJor_ 
Request 



The GPRS-CSI may contain the following TDPs: 
^DP_Attach, 
DP_Change_Of_Position_Session, 
DP_Change_Of_Position_Context, 
DP_PDP_Context_Establishment, 
DP_PDP_Context_Establishment_Acknowledgement 



Figure 6.17a: Process GPRS_SSF (sheet 1) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



2(21) 



/* Signals from the left are from the SGSN; ^ 

signal to the right is to the GPRS_Dialogue_Handler. 7 



/ WaitJor_ 1 
\ Request j 



lnt_GPRS. 
Failure 



Idle 



Set Tssf to 
default value 
and star t Ts sf 



lnt_DP_Attach, 

lnt_DP_Change_Of_Position_Session, 

lnt_DP_Change_Of_Position_Context, 
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Input 
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ContextActive 
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Counter := 1 



Waitingfor^ 
Instructions ' 



Figure 6.17b: Process GPRS_SSF (sheet 2) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



3(21) 



/* Signals to the left are to the SGSN;I\ 
signals to/from the right are to/from the 
GPRS_Dialogue_Handler. 7 
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CAP_Canp 
GPRS 
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t his PPP Cnntel (t 



Instruction 
Dounter'?- 



Stop Tssf 



TC End 



Any EDPs armed or 
reports outstanding? 
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Figure 6.17c: Process GPRS_SSF (sheet 3) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



4(21) 



/* Signals from the right are from the 
GPRS_Dialogue_Handler. 7 
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thi s P D P C ontefa 



/Waiting_for_ 
\ Instructions 



Set Tssf to lasl 
used interval 



Handle_SCL 
GPRS 

(Session/PHP Id) 



Any armed EDP-R for 
the Session or this 
PDP Context? 



Shall not be performed if the 
' Session or PDP Context for 
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Figure 6.17d: Process GPRS_SSF (sheet 4) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. 7 



5(21) 



/* Signals to the left are to the SGSN;^ 
signals to/from the right are to/from the^ 
GPRS_Dialogue_Handler. */ 
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Figure 6.17e: Process GPRS_SSF (sheet 5) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



6(21) 



/* Signals to/from the left are to/from the SGSN ; ' 

signals to the right are to the GPRS_Dialogue_Handler. 



'Waiting_for_ 
1 Instructions 



lnt_DP_Change_Of_Position_Session, 
lnt_DP_Change_Of_Position_Context, 
lnt_DP_PDP^Context_Establishment, 
lnt_DP_PDP_Context_Establishment_Acknowledgement 



Perform Implicif 
Disarming 



Handle_PDP_ 

Acknowledgemi^nt 

[ ( input signal ) ! 
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Figure 6.1 7f: Process GPRS_SSF (sheet 6) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



7(21) 



/* Signals to/from the left are to/from the SGSN ; ' 

signals to the right are to the GPRS_Dialogue_Handler. 
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/* Note: Change Of Position Complete is reported L 
as a lnt_DP_PDPContext_Disconnection 
with the cause 'Change of Position'. 7 
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Figure 6.1 7g: Process GPRS_SSF (sheet 7) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



8(21) 



/* Signal from the left is from the SGSN.*/ 
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'(PDP Id) 



No 




HaWle_ACR_GFPRS 
(PDP Id) 



Set Tssf to last 
used interval 



/Waiting Jo r^ 
, Instructions 



Any outstanding report 
for this PDP Context? 



Figure 6.1 7h: Process GPRS_SSF (sheet 8) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



9(21) 



/* Notes: \ 

- The period timers are received from an entity internal 
to the gprsSSF when the threshold has been reached 

- The volume counters are received from an entity 
internal to the gprsSSF when the threshold has been 
reached. 

*/ 
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Figure 6.17i: Process GPRS_SSF (sheet 9) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. 7 



10(21) 



/* Signal to the right is to the GPRS_Dialogue_Handler 
Signals to the left are to the SGSN. 7 



( Waiting_for_\ 

\ Instructions ; 



>Tssf 



' Internal 



TC Abort 



Int Error 



Decrement 
Instruction counter 




No 



Continue 



Release 



lnt_Releage_ 
Session 



omplete_FCI 
lecord_GPR 
-assion +P nP 



Jd) 



Terminate 
(aPRS Dialogu 



Idle 



(J 



Figure 6.17J: Process GPRS_SSF (sheet 10) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. 7 



11(21) 



/Waiting_for_\ 
I Instructions 



TC guard 
timer 



Waiting_for_\ 
Instructions / 



' Internal 



Figure 6.17k: Process GPRS_SSF (sheet 11) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



12(21) 



/* Signals to/from the right are to/from the 
GPRS_Dialogue_Handler. 7 



CAP_Appl\^ 
Charging_GPRS 



Handle_AC 
GPRS 

(iBession /P nP M 



TC End 



r 



Monitoring 



Any EDPs armed or 
reports outstanding? 



Monitoring 



\_ 



CAP_CanceL 
GPRS \ 



Disarm all 

EDPs 
(Session/PDP 



M) 



Cancel all 
reports 
(Session/PDP 



M) 



(:omplete_FCI 
Fiecords GPRS 




No 



TC End 



Monitoring 



CAP_ / 

FurnishCharing_ 

InformationGyRS 



Handle_FCI 
GPRS 

(Sessiori/PDP Id) 



TC End 



i Monitoring 

\ 



omplete_FCI 

lecord_GPRE 

essinn+PDP 



TC End 



Terminate 
GPRS dialogu^ 



Idle 



CAP_ / 
SendChar^g_ 
Inform ationGPRS 



Handle_SCI 
GPRS 

(.'Bession /P 



DP Id 



TC End 



/ 



Monitoring 



A 



Figure 6.171: Process GPRS_SSF (sheet 12) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



IntReleage 
Session 



SessionActive 
:= false 



ContextActive 

(all POP'S) 
:=false 



(a 



l|landle_ACR 

GPRS 
essinn+PDP 



omplete_FCI 
iecord_GPR| 
ession +P DP 



TC End 



Terminate 
GPRS dialogue 



Idle 



( Monitoring 



CAP_ 

Release_ 

GP RS , 



Session ^.^^asec 
entity? 



Any EDPs armed or 
reports outstanding? 



13(21) 



/* Signals to the left are to the SGSN;K 
signals to/from the right are to/from the 
GPRS_Dialogue_Handler. 7 



Context 



lnt_Release_ 
Context 




Check TC 
guard timer 



ContextActive 

(PDPid) 
:= false 



l|landle_ACRy 
GPRS(PDPIc1 



omplete_FCI 
ecord_GPRE 




Yes 



(:omplete_FCI 

Fiecords_GPR[$ 

( Sessinn+PnP 



i) 



Monitoring 



Terminate 
(3PRS dialogu^ 



Idle 



Figure 6.17m: Process GPRS_SSF (sheet 13) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



Monitoring 



CAP_ ^ 

RequestR^ort_ 

G PR SFventX 



Pi3rform disarming 

of events 
(Session/PnP Id) 



Yes 




omplete_FCI 

lecord_GPRt 
fissinn/PPP 



-? 



m 



TC End 




Yes 



Set monitor relatiorjship 
for the session i 

th 



Any EDPs armed or 
reports outstanding? 




Yes 



14(21) 



/* Signals to/from the right are to/from the 
GPRS_Dialogue_Handler. 7 



Any armed EDP or 

outstanding report for 

the Session or this PDP Context 



Any armed EDP-R for the 
Session or this PDP Context? 



omplete_FCI 
iecord_GPRI:. 

ession +PDPij ;] 



^ 



Monitoring 



Terminate 
GPRS dialogued 



Idle 



Figure 6.17n: Process GPRS_SSF (sheet 14) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



15(21) 



/* Signals to/from the left are to/from the SGSN ; ' 

signals to the right are to the GPRS_Dialogue_Handler. 



Monitoring 



lnt_DP_Change_Of_Position_Session, 
lnt_DP_Change_Of_Position_Context, 
lnt_DP_PDP^Context_Establishment, 
lnt_DP_PDP_Context_Establishment_Acknowledgement 



Perform Implicif 
Disarming 



Handle_PDP_ 

Acknowledgemi^nt 

[ ( input signal ) ! 




lnt_Continue 
(Session/PDP Id) 



Monitoring 



Any EDPs armed or 
reports outstanding? 



EDP-N 



EDP-R 



CAP_Event\Report_GPRS 
(DP, notify &/Continue) 



CAP_EvenKReport_G P RS 
(DP, interrupted) 



lnt_Continue 
(Session/PDP Id) 



Set Tssf to last 
used interval 



TC End 



lnstruction_ 
counter := 1 




No 



Yes 



/Waiting_for_ 
Instructions 



omplete_FCI 

iecord_GPRE. 

essinn+PnP 



^) 



Terminate 
GPRS dialogue 



I Monitoring ! ( 



Idle 



Figure 6.17o: Process GPRS_SSF (sheet 15) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



16(21) 



/* Signals to/from the left are to/from the SGSN ; ' 

signals to the right are to the GPRS_Dialogue_Handler. 



Monitoring 



perform implicif 
disarming of 
DPS 



Check TC 
guard timer 




Was DP armefit? 



Any EDPs armed or 
reports outstanding? 



/* Note: Change Of Position Complete is reported as a'_ 

lnt_DP_PDP_Context_Disconnection 

with the cause 'Change of Position'. 7 



Int DP PDP Context Disconnection 



No 



ContextActive 

(PDP Id) 
:= false 



Handle_ACR 
GPRS (PDP Id) 



omplete_FCI 

ecord_GPR? 

(PDP Id) 



lnt_Continue 
(PDP Id) 



CAP_Entity2Released_ 
GPRS (PDPid) 



TC End 




No 



Yes 



A 



Monitoring 



EDP-N 



EDP-R 



CAP_EvenV9eport_GPRS I ContextActive 
(DP, notify &^ontinue) (PDP Id) 
/ I := false 



ContextActive 

(PDP Id) 
:= false 



Handle_^ACR 

GPRS (PDP ld| 



Handle_ACR 
GPRS (PDP Id^ 



CAP_EvenV^eport_GPRS 
(DP, interrupt6d) 



omplete_FCI 
ecord_GPRE. 
(PDP Id) 



Set Tssf to last 

used interval 

and re start Ts sf 



lnt_ContinMe 
(PDP Id) 



ln!)truction_cour 
:=1 



n:er 



Waiting for_ 
Instructions 



omplete_FCI 
iecord_GPRf 
essinn+PDP 



i) 



Terminate 
GPRSdialogu^ 



Idle 



Figure 6.17p: Process GPRS_SSF (sheet 16) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l ^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. 7 



17(21) 



/* Signal from the left is from the SGSN.7 



Monitoring 



lnt_QoS_Change 
'(PDP Id) 



Haiidle_ACR_GFpRS 
(PDP Id) 



_^k. 



Monitoring 



A 



Figure 6.17q: Process GPRS_SSF (sheet 17) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. */ 



18(21) 



/* Notes: \ 

- The period timers are received from an entity internal 
to the gprsSSF when the threshold has been reached 

- The volume counters are received from an entity 
internal to the gprsSSF when the threshold has been 
reached. 

*/ 



>Tsp 



-> ^ Internal 



Monitoring 



A 



Tcp 
^ (PDP Id) 



Vc 
'(PDP Id) 




HaWle_ACR_GFpRS 
(PDP Id) 



HaWle_ACR_GFpRS 
(PDP Id) 



Any EDPs armed or 
reports outstanding? 




Yes 



'omplete_FCI 

=iecord_GPRf. 

iiession +PD P 



Terminate 
^PRS dialogue 



MZ 

Monitoring 



Idle 



Figure 6.1 7r: Process GPRS_SSF (sheet 18) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAMEL interaction with 
a GPRS Session and PDP Context. 7 



19(21) 



/* Signals to the right is to the GPRS_Dialogue_Handler */"\ 



I Monitoring 



TC guard 
timer 



TC End 



Monitoring 



' Internal 



Figure 6.17s: Process GPRS_SSF (sheet 19) 
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Process GPRS_SSF 

^ 

/* Process in the gprsSSF for the i\ 
handling of CAIVIEL interaction with 
a GPRS Session and PDP Context. */ 



20(21) 



/* Signals to/from the left are to/from the SGSN ; |\^ 

signals to the right are to the GPRS_Dialogue_Handler. 7 



Perform implicif 
disarming of 
DPS 




Waitingforjnstructions, '/* Note: DP Change Of Position SessionComplete is_ 
Monitoring ' signaled with lnt_DP_Detach with the cause 
I 'Change of Position'. */ 



Int DP Detach 



No 



Stop Tssf 



SessionActive 
:= false 



ContextActive 

(all PDP's) 
:= false 



Handle_ACR 
GPRS 

(Sessio n+P DP 



lnt_ContinLie 
(Session) 



CAP_Entity\ 

Released_GPRS 

(Session) 



omplete_FC 
!ecord_GPR: 
eR.qinn+PDP 



i) 



TC End 



Terminate 
GPRS dialogue 



Idle 



EDP-N 



EDP-R 



Stop Tssf 



SessionActive 
:= false 



CAP_EvenbReport_GPRS ContextActive 
(DP, notify &/6ontinue) (a" PDP's) 
/ I := false 



SessionActive 
:= false 



lflandle_ACR 
GPRS 



(Session 



+pnp 



i) 



ContextActive 

(all PDP's) 
:= false 



CAP_Event_Report_GPRS 
(DP, interrupted) 



Handle_ACR 
GPRS 

(Sessio n+P DP' 



lnt_Continue 
(Session) 



omplete_FCI 
iecord^GPRI 
es.qinn+PDP 



Set Tssf to last 
used interval 



Increment 
Instruction counter 



Waiting_for_'| 
Instructions ; 



TC End 



Terminate 
GPRS dialogues 



Idle 



Figure 6.1 7t: Process GPRS_SSF (sheet 20) 
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Process GPRS_SSF 

/* Process in the gprsSSF for the l'_^ 
handling of CAIVIEL interaction with 
a GPRS Session and PDP Context. 7 



21(21) 



/* Signals to the left are to the SGSN 7 



Waitingforjnstructions, 
Monitoring 




Tsw 
'(PDPId) 



Set stored 
e-parameters 
as applicable 



' Internal 



\ No stored e-parameters 
exist after this setting 




No 



Send_ 
e-parametfers 



This provokes the SGSN 
I to send e-parameters to 
the MS if the AoC is supported 
by the SGSN 



ly store 
^Vp^rametes? 

Yes 

5^nte5ct-^ 
^ctive{PDPId)^ 
: true?" 
r Yes 



Set stored 
e-parameters 
as applicable 



No 



Send_ 
e-parametters 



Overwrite pending 
e-parameters by stored 
e-parameters. Discard 
stored e-parameters. 



Figure 6.17u: Process GPRS_SSF (sheet 21) 
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Process GPRS_Dialogue_Handler 

/* Handling of GPRS dialogues %'^ 



> any signal 



Open TCAP 
dialogue 



inTC_BEGIN [ 
(Dialogue ID=j) 



same signal 



TG_Abort 
^(Dialogue 



D=j) 



-^TC_End 

' (Dialogue p=j) 



1(1) 



TC_ABORt\ 
(Dialogue ID^) 




/* Signals to/from the left are to/from tfie gprsSSF;^ 
signals to/from tfie right are to/from the gsmSCF. 7 



/* Messages are sent from the gprsSSF via theK 
GPRS_Dialogue_Handler to the gsmSCF 
and vice versa. */ 



/* A new GPRS Dialogue is created when a [\ 
GAPJnitialDP_GPRS is to be sent. 
It is deleted by 'Terminate GPRS dialogue'. 
The receipt of TC-End signal closes the TCAP 
dialogue. */ 



Idle 



any signal < 



;inTC_BEGIN 
(Dialogue ID=j) 



Open TCAP 
dialogue 



same signal 



Active 



> any signal 



any signal < 



TC_BEGIN/ 
(Dialogue (D=k) 



same signal > — > \ same signal 



Close TCAP 
dialogue 



Idle 



CAP-U-ABORT-REASON 
=overlapping-dialcgue 



TC_ABORT\ 
(Dialogue ID4<) 



Active 



inTC CONTINUE 



\ Refer to 
subclause 6.5.3.2 " (Dialogue ID=j) 



Figure 6.18a: Process GPRS_Dialogue_Handler (sheet 1) 
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Procedure Handle_AC_GPRS 

/* Procedure in the gprsSSF for handling of" 
ApplyChargingGPRS. */ 



No 




Start 
Tsw(Session) 



Stop delta 
measurement 

M 1 



Tsp := 
Tsp - Dsp 



Start Tsp 



Tsp pending 
:= true 



Check TC 
guard timer 




No 



Yes 



1(2) 





Figure 6.19a: Procedure Handle_AC_GPRS (sheet 1) 
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Procedure Handle_AC_GPRS 

/* Procedure in the gprsSSF for handling of" 
ApplyChargingGPRS. */ 



Yes 




No 



No 



Vc(PDPId)^ 
pending? 




Start 
Tsw(PDP Id) 




Stop delta 
measurement 
(Do(PDP Id)) 



Vc(PDP Id) := 

Vc{PDPId)- 

nc(PnP Id) 



Start 
Vc(PDP Id) 



Vc(PD PId) 

pending 
:= true 



Check TC 
guard timer 




Volume 




Type or 
ireshok 




Time 



No 



No 




Yes 



Start 
Tsw{PDP Id) 




ItextActi 
(PC^P ld)=trt 

Yes 



Stop delta 
measurement 
(Dcp(PDP I d )) 



Tcp{PDP Id) := 
Tcp{PDP Id) - 
ncp(PnP I d ) 

Start 
Tcp(PDP Id) 



Tcp(PDP Id) 

pending 
:= true 



Check TC 
guard timer 



2(2) 




Figure 6.19b: Procedure Handle_AC_GPRS (sheet 2) 
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Procedure Handle_ACR_GPRS 

/* Procedure in the gprsSSF for handling of '_^ 
ApplyCharging Report. */ 



No 



' 'sessiojj?^ 



No 




Stop 
Tsw(Session) 



e-f>arameters 
\ (Session) ^ 

No stored? 

1 Yes 



Discard 
e-parameters 
(Se.ssion) 




No 



Yes 



1(2) 



/* Signals to the right are to the 
GPRS_Dialogue_Handler. */ 




Stop Tsp 



Start delta 
measurement 
Dsp 



Tsp pending 
:= false 



CAP_Apply\ 
ChargingRepbrt_ 
G PR S / 

SessionAdti 



No 



: true?/ 



Yes 



Start 



TC guard tinjier; 
Ap(Tsp) expected' 
true 




Figure 6.20a: Procedure Handle_ACR_GPRS (sheet 1) 
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Procedure Handle_ACR_GPRS 

/* Procedure in the gprsSSF for handling of '_^ 
ApplyCharging Report. */ 



No 



No 




Stop 
Tsw{PDP Id) 



e-pararri^ters 
' (PDP ldi> 
st&i;ed? 
Yes 




Discard 
e-parameters 
(PHP Id) 



Dendino, 



No 



Yes 



Stop 
Vc{PDP Id) 



Start delta 

measurement 

nc(Pnp Id) 



Vc{PDP Id) 

pending 
:= false 



CAP_Applv\ 
ChargingRepbrt_ 



No 




Start TC guard timer; 
7iC{Vc{PDP Id)) 
expected ' : = t rue 




Yes 



2(2) 



/* Signals to the right are to the 
GPRS_Dialogue_Handler. */ 



Stop Tcp 
(PDP Id) 



Start delta 
measurement 
Dcp(P pP I d ) 



Tcp(PDP Id) 

pending 
:= false 



CAP^Applyx 
ChargingRepbrt_ 
IGP RS , / 



No 




Start 



TC guard tinier; 
AC{Tcp{PDP Id I 




Figure 6.20b: Procedure Handle_ACR_GPRS (sheet 2) 
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Procedure Handle_FCI_GPRS 

rProcedure in the gprsSSF to handle _^ 
FurnishCharginglnformationGPRS*/ 



Non-completed CAMEL 
logical GPRS record 
exists for this PDP? 



Append 



Append free torn 
data to existinc 




No 




^CLGPF 
fotsessign?^ 



Yes 




App ^end F reeTorm at 
""DafesaFCLGPRS? 

Not present, 
Overwrite 



Create CAMEL 
logical GPRS 
record 



EL 



Ovbrwrite all CAM 
logical GPRS record 
d ata w ith t hi s FC Id ata 



in 



Write FCI data 
CAMEL logic 
GP RS , record 





Non-completed CAMEL 
logical GPRS record 
exists for this session? 



App endFreeTormat 
""DafesnFCLGPRS? 



Append 



Append free format 
qata to existing 
I GPRS rech rd 



1(1) 




Yes 



logfcal 



Not present, 
Overwrite 



EL 



Create CAMEL 
logical GPRS 
record 




Ovsrwrite all CAM 
logical GPRS record 
d ata with thi s FC I d ata 



Write FCI data 
CAMEL logic 
G PRS , record 





Figure 6.21a: Procedure Handle_FCI_GPRS (sheet 1) 
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Procedure Connplete_FCLRecord_GPRS 

/* Procedure in the gprsSSF to i'_^ 
write Furnisli Cliarging Information 
data to a PDF context for tlie specifiecf 
PDP Id, or session. */ 



1(1) 



Non-completed Logical 
CAMEL record exists for 
this PDP context or session? 




Yes 



CampleteCAMEl 
logical GPRS 
record 




Figure 6.22a: Procedure Complete_FCI_Record_GPRS (sheet 1) 
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Procedure Handle_SCI_GPRS 

/* Procedure in the gprsSSF for handling of _^ 

SendCharginglnformationGPRS> 

Refer also to subclause 6.5.3.6. *./ 



1(3) 



forsessionr 



No 




Yes 




Darametets 
stored t-^ 





1 set of 
e-parameters 



Send 

e-parameters 

to SGSN 



Tsw + 2 sets of 
e-parameters 



other 



2 sets of 
e-parameters 



other 



Send 1st set 

to SGSN, 
store ?nd set, 



Error 



Send 1 St set 

to SGSN, 
store 2nd set 



Error 



Yes 



Error 



start Tsw(Session) 




Figure 6.23a: Procedure Handle_SCI_GPRS (sheet 1) 
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Procedure Handle_SCI_GPRS 

/* Procedure in the gprsSSF for handling of _^ 

SendCharginglnformationGPRS> 

Refer also to subclause 6.5.3.6. *./ 



2(3) 




Yes 



Yes 




Darametets 
stored t-^ 





Yes 



1 set of 
e-parameters 



Send 

e-parameters 

to SGSN 



Tsw + 2 sets of 
e-parameters 



other 



2 sets of 
e-parameters 



other 



Send 1st set 

to SGSN, 
store ?nd set, 



Error 



Send 1 St set 

to SGSN, 
store 2nd set 



Error 



Error 



start Tsw(PDP Id) 




Figure 6.23b: Procedure Handle_SCI_GPRS (sheet 2) 
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Procedure Handle_SCI_GPRS 

/* Procedure in the gprsSSF for handling of _^ 

SendCharginglnformationGPRS> 

Refer also to subclause 6.5.3.6. *./ 



3(3) 




Yes 




Yes 



Error 



1 set of 
e-parameters 



2 sets of 
e-parameters 



other 



Store 
e-parameters 




Send 1 St set 

to SGSN, 
store ?nd set 



Error 



^ 



1 set of 
e-parameters 



Tsw + 1 set of 
e-parameters 



Tsw + 2 sets of 
e-parameters 



other 



Send 

e-parameters 

to SGSN 



Store e-parameters, 
start Tsw(PDP M) 
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Figure 6.23c: Procedure Handle_SCI_GPRS (sheet 3) 
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Procedure Handle_PDP_Acknowledgement 

/* Procedure in the gprsSSF for " 
the handling of PDP Context 
Acl^nowledgement. */ 



1(1) 



other 



other 



No 




lnt_DP_PDP_Context_Establishment_Acknowledgement, 
lnt_DP_Change_of_Position_Context 



ContextActive 
f DP Id) := true 




lnt_DP_PDP_Context_Establishment_Acknowledgement 

e-pafarrfeters 
-^^DPIdV 
pdndind? 
Yes 



Semd 



e-parametfirs 
(PDP Id) 
to SGSN 




No 



Yes 

Start 
Tcp(PDP Id) 



V<5{PDPTd)^ 
pfen4ing = tm^ 



Yes 



No 



Start 
Vc(PDP Id) 




Figure 6.24a: Procedure Handle_PDP_Acknowledgement (sheet 1) 
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6.6 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorization is a functional classification, i.e., stage 2 information and not a stage 3 classification to be used for the 
ASN. 1 syntax of the protocol. 

Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [4] and TS 29.078 [5]. 

6.6.1 gprsSSF to gsmSCF Information Flows 

6.6.1.1 Activity Test GPRS Ack 

6.6.1.1.1 Description 

This IF is the response to the Activity Test GPRS. 

6.6.1.1.2 Information Elements 

This IF contains no information elements. 

6.6.1 .2 Apply Charging Report GPRS 
6.6.1.2.1 Description 

This IF is used by the gprsSSF to report to the gsmSCF the information requested in the Apply Charging GPRS IF. In 
addition, this IF is used to notify the gsmSCF of user initiated change in QoS. Note that there are several possible QoS 
profiles defined by the combinations of the different QoS attributes as defined in 3GPP TS 23.060 [11]. A PLMN may 
only support and charge on a limited subset of those QoS. It is recommended that changes in QoS are only reported in 
Apply Charging Report GPRS for those QoS profiles. 



6.6.1.2.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


C 


This IE consists of a number assigned by the gprsSSF and a number 
assigned by the gsmSCF. It is used for TCAP dialogue segmentation. 
Refer to 3GPP TS 29.078 [5] for the usage of this element. 


Charging Result 


M 


This IE contains the charging information for the PDP provided by the 
gsmSSF. It is a choice between elapsed time and data volume. 


Quality of Service 


C 


This IE is described in the table below. 


Active 


M 


This IE indicates if the GPRS session or PDP context is still established, 
or if it has been detached or deactivated. 


PDF ID 


C 


This IE identifies the PDP context which the Apply Charging Report is 
applicable for. If not present the dialogue corresponds to the GPRS 
session or to one single PDP context. 


Charging Roll Over 


C 


This IE indicates which parameter(s) of the Charging Result t^ave 

overflowed. 

Refer to 3GPP TS 29.078 [5] for the usage of this element. 

NOTE: It is possible that early implementations of the gprsSSF do not 

support this information element. 


M IVIandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 
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Quality of Service contains the following information element: 



Information element name 


Required 


Description 


Negotiated QoS 


C 


This IE identifies the QoS which was negotiated between the user, the 
SGSN and the GGSN, as a result of a 'IVIodify PDP Gonext' request. 
This IE shall be included only if sending of the Apply Charging Report 
was triggered by a change in Quality of Service. 


C Conditional (The IE shall be sent, if available). 



6.6.1.3 



Entity Released GPRS 



6.6.1.3.1 



Description 



This IF is used by the gprsSSF to inform the gsmSCF at any phase that a GPRS Session has been detached or a PDP 
Context has been disconnected without reporting any EDP. 



6.6.1.3.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


C 


This IE consists of a number assigned by the gprsSSF and a number 
assigned by the gsmSCF. It is used for TCAP dialogue segmentation. 
Refer to 3GPP TS 29.078 [5] for the usage of this element. 


GPRS Cause 


M 


This IE contains the Cause value indicating the reason for the GPRS 
Session Detach event or the PDP Context Disconnection event. 


PDP ID 


C 


This IE identifies the PDP context which has been terminated. If not 
present the relationship corresponds to the Attach/Detach State Model 
or to one single PDP context within a PDP context relationship. 


M IVIandatory (The IE shall always be sent). 
C Conditional. 



6.6.1.4 



Event Report GPRS 



6.6.1.4.1 



Description 



This IF is used to notify the gsmSCF of a GPRS event previously requested by the gsmSCF in a Request Report GPRS 
Event IF. 



6.6.1.4.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


C 


This IE consists of a number assigned by the gprsSSF and a number 
assigned by the gsmSCF. It is used for TCAP dialogue segmentation. 
Refer to 3GPP TS 29.078 [5] for the usage of this element. 


GPRS Event type 


M 


This IE specifies the type of event that is reported. 


IVIisc GPRS Info 


M 


This IE indicates the DP type (EDP-N or EDP-R). 


GPRS Event Specific Information 


M 


This IE contains information specific to the reported event. 


PDP ID 


C 


This IE identifies the PDP context, which the Report GPRS Event is 
applicable for. If not present the dialogue corresponds to the 
Attach/Detach State Model or to one single PDP context. 


M Mandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 
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If the GPRS Event type contains DP Change of Position GPRS Session, then the GPRS Event Specific Information IE 
contains the following information elements: 



Information element name 


Required 


Description 


Location Information in SGSN 


M 


See clause 7.6.1.2.2. 


IVI IVIandatory (The IE shall always be sent). 



If the GPRS Event type contains DP Change of Position Context, then the GPRS Event Specific Information IE contains 
the following information elements: 



Information element name 


Required 


Description 


Access Point Name 


01 


This IE identifies the Access Point Name to which the IVIS is 
connected. 


Charging ID 


01 


This IE contains the Charging ID received from the GGSN for the PDP 
context. 


Location Information in SGSN 


M 


See clause 7.6.1.2.2. 


End User Address 


01 


See clause 6.6.1.5.2. 


Quality Of Service 


01 


This IE is described in the table below. 


Time and Time Zone 


01 


This IE contains the time that the gprsSSF met the detection point, and 
the time zone the gprsSSF resides in. 


GGSN Address 


01 


This IE contains the GGSN address for control plane to which the IVIS 
is connected, see 3GPP TS 23.003 [37]. 


IVI Mandatory (The IE shall always be sent). 

01 Oonditional (The IE shall be sent, if available at inter-SGSN routing area update. Shall not be sent at intra- 
SGSN routing area update). 



If the GPRS Event type contains DP Detach or DP PDP context disconnection, then the GPRS Event Specific 
Information IE contains the following information elements: 



Information element name 


Required 


Description 


Initiating Entity 


M 


This IE identifies the entity that has initiated the disconnection or 
detachment. 


Routeing Area Update 





This IE indicates that the Detach or Disconnection is due to inter- 
SGSN routeing area update. 


M Mandatory (The IE shall always be sent). 
Optional (The IE shall be sent, if applicable). 



If the GPRS Event type contains DP PDP context establishment, then the GPRS Event Specific Information IE contains 
the following information elements: 



Information element name 


Required 


Description 


Access Point Name 





This IE identifies the Access Point Name the MS has requested to 
connect to. 


End User Address 





See clause 6.6.1.5.2. 


Quality Of Service 


M 


This IE is described in the table below. 


Location Information in SGSN 


M 


See clause 7.6.1.2.2. 


Time and Time Zone 


M 


This IE contains the time that the gprsSSF met the detection point, and 
the time zone the gprsSSF resides in. 


PDP Initiation Type 


M 


This IE indicates whether a PDP context was established as a result of 
a network-initiated request or as a result of a subscriber request. 


Secondary PDP context 





This IE indicates that the PDP context activation was requested for a 
secondary PDP context. See 3GPP TS 23.060 [11]. 


M Mandatory (The IE shall always be sent). 
Oonditional (The IE shall be sent, if available). 
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If the GPRS Event type contains DP PDP context establishment acknowledgement, then the GPRS Event Specific 
Information IE contains the following information elements: 



Information element name 


Required 


Description 


Access Point Name 


M 


This IE identifies the Access Point Name to which the IVIS is 
connected. 


Charging ID 


M 


This IE contains the Charging ID received from the GGSN for the PDP 
context. 


End User Address 


M 


See clause 6.6.1.5.2. 


Quality Of Service 


M 


This IE is described in the table below. 


Location Information in SGSN 


M 


See clause 7.6.1.2.2. 


Time and Time Zone 


M 


This IE contains the time that the gprsSSF met the detection point, and 
the time zone the gprsSSF resides in. 


GGSN Address 


M 


This IE contains the GGSN address for control plane to which the IVIS 
is connected, see 3GPP TS 23.003 [37]. 


IVI Mandatory (The IE shall always be sent). 



6.6.1.5 



Initial DP GPRS 



6.6.1.5.1 



Description 



This IF is generated by the gprsSSF when a trigger is detected at a DP in the GPRS state models, to request instructions 
from the gsmSCF. 



6.6.1.5.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


M 


This IE consists of a number assigned by the gprsSSF. It is used for 

TCAP dialogue segmentation. 

Refer to 3GPP TS 29.078 [5] for the usage of this element. 


ServiceKey 


M 


This IE indicates to the gsmSCF the requested CAMEL Service. It is 
used to address the required application/SLP within the gsmSCF. 


GPRS Event Type 


M 


This IE indicates the armed GPRS DP event resulting in the Initial Data 
Event IF. 


MSISDN 


M 


This IE contains the basic MSISDN of the MS. 


IMSI 


M 


This IE identifies the mobile subscriber. 


Time and Time zone 


M 


This IE contains the time that the gprsSSF was triggered, and the time 
zone the gprsSSF resides in. 


GPRS MS Class 


C 


This IE contains the MS network and radio access capabilities. 


End User Address 


C 


Described in a table below. 


Quality of Service 


C 


This IE is described in the table below. 


Access Point Name 


C 


This IE identifies the Access Point Name: 

- At DP Change Of Position Context contains the selected APN. 

- AT DP PDP Context Establishment contains the APN which the MS 
has requested. 

- AT DP PDP Context Establishment Acknowledgement contains the 
selected APN. 


Charging ID 


C 


This IE contains the Charging ID received from the GGSN for the PDP 
context. 


SGSN Capabilities 


C 


This IE specifies the capabilities of the SGSN node to support the 
CAMEL interwork, e.g. support of Advice of Charge. 


Location Information in SGSN 


M 


This IE is described in the clause 7.6.1 .2.2. 


PDP Initiation Type 


C 


This IE indicates whether a PDP context was established as a result of 
a network-initiated request or as a result of a subscriber request. 


GGSN Address 


C 


This IE contains the GGSN address for control plane to which the MS 
is connected, see 3GPP TS 23.003 [37]. 


Secondary PDP context 


c 


This IE indicates that the PDP context activation was requested for a 
secondary PDP context. See 3GPP TS 23.060 [11]. 


M Mandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 
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Quality of Service contains the following information elements: 



Information element name 


Required 


Description 


Requested QoS 


C 


This IE identifies the QoS requested by the subscriber for a new PDP 
Context. It shall be included if the InitialDPGPRS is sent at PDP 
Context Establishment, at PDP Context Establishment 
Acknowledgement and at Change of Position Context. 


Subscribed QoS 


C 


This IE identifies the subscribed QoS. It shall be included if the 
InitialDPGPRS is sent at PDP Context Establishment, at PDP Context 
Establishment Acknowledgement and at Change of Position Context. 


Negotiated QoS 


c 


This IE identifies the QoS which was negotiated between the user, the 
SGSN and the GGSN. It shall be included if the InitialDPGPRS is sent 
at PDP Context Establishment Acknowledgement and at Change of 
Position Context. 


C Conditional (The IE shall be sent, if available). 



End User Address shall be populated as follows: 

- At DP Change Of Position Context in an Inter-SGSN Routeing Area Update: InitialDPGPRS and 
EventReportGPRS contain the selected value; 

- At DP PDP Context Estabhshment: InitialDPGPRS and EventReportGPRS contain the value which the MS has 
requested; 

- At DP PDP Context Establishment Acknowledgement: InitialDPGPRS and EventReportGPRS contain the 
selected value. Note that the PDP Address is not always available at this DP. 

For details see 3GPP TS 23.060 [11]. 

End User Address contains the following information elements: 



Information element name 


Required 


Description 


PDP Type Organization 


C 


This IE identifies the PDP Type Organisation (e.g. IETF). 


PDP Type Number 


C 


This IE identifies the PDP type, e.g. IPv4 or IPv6. 


PDP Address 


c 


This IE identifies the address of the subscriber for a new PDP Context. 


C Conditional (The IE shall be sent, if available). 



6.6.2 gsmSCF to gprsSSF Information Flows 
6.6.2.1 Activity Test GPRS 

6.6.2.1.1 Description 

This IF is used to check for the continued existence of a relationship between the gsmSCF and gprsSSF. If the 
relationship is still in existence, then the gprsSSF will respond. If no reply is received, then the gsmSCF will assume 
that the gprsSSF has failed in some way and will take the appropriate action. 

6.6.2.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


C 


This IE consists of a number assigned by the gprsSSF and a number 
assigned by the gsmSCF. It is used for TCAP dialogue segmentation. 
Refer to 3GPP TS 29.078 [5] for the usage of this element. 


C Conditional. 
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6.6.2.2 Apply Charging GPRS 

6.6.2.2.1 Description 



This IF is used for interacting from the gsmSCF with the gprsSSF charging mechanisms to control the charging of a 
GPRS session or a PDP Context. 



6.6.2.2.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


C 


This IE consists of a number assigned by the gprsSSF and a number 
assigned by the gsmSCF. It is used for TCAP dialogue segmentation. 
Refer to 3GPP TS 29.078 [5] for the usage of this element. 


Charging Characteristics 


M 


This IE specifies the charging related information to be provided by the 
gprsSSF and the conditions on which this information has to be 
provided back to the gsmSCF. It is a choice between granted volume 
and granted time for the data transfer. 

Time charging may be applied to GPRS Session or PDP Contexts; 
volume charging may be applied to PDP Contexts only. 


Tariff Switch Interval 





This information element specifies the time duration until the next tariff 
switch occurrence. 


PDP ID 


C 


This IE identifies the PDP context, which the Apply GPRS Charging is 
applicable for. If not present the dialogue corresponds to the GPRS 
session or to one single PDP context. 


M Mandatory (The IE shall always be sent). 

Optional (Service logic dependent). 

C Conditional (The IE shall be sent, if available). 



6.6.2.3 



Apply Charging Report GPRS Ack 



6.6.2.3.1 Description 

This IF is the response to the Apply Charging Report GPRS. 

6.6.2.3.2 Information Elements 

This IF contains no information elements. 



6.6.2.4 



Cancel GPRS 



6.6.2.4.1 Description 

This IF is used by the gsmSCF to request the gprsSSF to cancel all EDPs and reports. 



6.6.2.4.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


C 


This IE consists of a number assigned by the gprsSSF and a number 
assigned by the gsmSCF. It is used for TCAP dialogue segmentation. 
Refer to 3GPP TS 29.078 [5] for the usage of this element. 


PDP ID 


C 


This IE identifies the PDP context which is to be cancelled. If not 
present the dialogue corresponds to the GPRS session or to one 
single PDP context. 


C Conditional. 
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6.6.2.5 



Connect GPRS 



6.6.2.5.1 



Description 



This IF is used by the gsmSCF to request the gprsSSF to modify the APN used when establishing a PDP Context. This 
IF shall not be used for a secondary PDP context or for a network initiated PDP context. 



6.6.2.5.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


Access Point Name 


M 


This IE contains the Access Point Name (APN) to be used when 
establishing the PDP Context. The gsmSCF should provide an APN 
which is allowed by the served subscriber's subscription. The APN 
provided by the gsmSCF is used for selecting the primary PDP context 
as specified in 3GPP TS 23.060 [11]. The gsmSCF provided APN may 
consist of Network Identity (Nl) only, or Network Identity and Operator 
Identity (01). The APN provided by the gsmSCF replaces entirely the 
APN requested by the IVIS. If the gsmSCF does not provide 01 in APN 
then the SGSN selects the 01 independent of MS. 


PDP Id 


C 


This IE identifies the PDP Context where the new Access Point Name 
shall be used. If not present the dialogue corresponds to one single 
PDP context. 


M Mandatory (The IE shall always be sent). 
C Conditional. 



6.6.2.6 



Continue GPRS 



6.6.2.6.1 



Description 



This information flow requests the gprsSSF to proceed with processing at the DP at which it previously suspended 
processing to await gsmSCF instructions. The gprsSSF completes DP processing, and continues processing 
(i.e., proceeds to the next point in the Attach/Detach State Model or PDP Context State Model) without substituting new 
data from the gsmSCF. 

6.6.2.6.2 Information Elements 

The following information element is required: 



Information element name 


Required 


Description 


PDP ID 


C 


This IE identifies the PDP context which processing shall continue for. 
If not present the dialogue corresponds to the GPRS session or to one 
single PDP context. 


C Conditional (The IE shall be sent, if available). 



6.6.2.7 



Entity Released GPRS Ack 



6.6.2.7.1 Description 

This IF is the response to the Entity Released GPRS. 

6.6.2.7.2 Information Elements 

This IF contains no information elements. 
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6.6.2.8 Event Report GPRS Ack 

6.6.2.8.1 Description 

This IF is the response to the Event Report GPRS. 

6.6.2.8.2 Information Elements 

This IF contains no information elements. 

6.6.2.9 Furnish Charging Information GPRS 

6.6.2.9.1 Description 

This IF is used to request the gprsSSF to include information in the CAMEL specific logical call record. 

The logical call record is created when FCI-GPRS is received and a logical call record for that state model does not 
exist. For modelling purposes the logical call record is buffered in the gprsSSF. The gprsSSF completes logical call 
records as defined in the SDLs. Once the logical call record is completed, then its free format data is moved to the 
corresponding CDR and the logical call record is deleted. 

In the SGSN there is a separate Logical call record for the attach/detach state model and for each PDF context. 

The CSE can send multiple concatenated FCIs per Logical Call Record for completion. The total maximum of free 
format data is 160 octets per Logical Call Record. The 160 octets may be sent in one or more FCI operations. If there is 
non-completed free format data and new FCI operation(s) is/are received to overwrite the non-completed data, then the 
non-completed data is discarded and the gsmSCF can send another 160 octets per CDR. 

6.6.2.9.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


C 


This IE consists of a number assigned by the gprsSSF and a number 
assigned by the gsmSCF. It is used for TCAP dialogue 
segmentation. 


FCI GPRS Billing Charging 
Characteristics 


M 


This IE is described in the next table. 


M IVIandatory (The IE shall always be sent). 
C Conditional. 



FCI GPRS Billing Charging Characteristics contains the following information: 



Information element name 


Required 


Description 


FCIBCCCAMEL Sequence 1 


M 


This IE is described in the next table. 


M IVIandatory (The IE shall always be sent). 
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FCIBCCCAMEL Sequence 1 contains the following information: 



Information element name 


Required 


Description 


Free Format Data 


M 


This IE is a free format data to be inserted in the CAMEL logical call 
record. 


Append Free Format Data 





This IE indicates that the gprsSSF shall append the free format data 
to the Logical call record. In the SGSN there is a separate Logical 
call record for the attach/detach state model and for each PDP 
context. 

- If this IE is present indicating "Append", the gprsSSF shall 
append the free format data received in this IF to the free format data 
already present in the Logical call record for that GPRS session or 
PDP Context. 

- If this IE is absent or in value "Overwrite", then the gprsSSF shall 
overwrite all free format data already present in the Logical call 
record for that GPRS session or PDP Context, by the free format 
data received in this IF. 

If no Logical call record exists yet for that GPRS session or PDP 
Context, then the gprsSSF shall ignore this IE. 


PDF Id 


C 


This IE identifies the PDP context's Logical call record to which the 
free format data shall be appended or overwritten. If not present, the 
free format data belong to a Logical call record for a GPRS session 
or a single PDP context for the dialogue. 


M Mandatory (The IE shall always be sent). 

Optimal (Service logic dependent). 

C Conditional (The IE shall be sent, if available). 



6.6.2.10 



Release GPRS 



6.6.2.10.1 Description 

This IF is used by the gsmSCF to tear down an existing GPRS session or PDP Context at any phase. 



6.6.2.10.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


C 


This IE consists of a number assigned by the gprsSSF and a number 
assigned by the gsmSCF. It is used for TCAP dialogue 
segmentation. 


GPRS Cause 


M 


This IE contains the Cause value Indicating the reason for releasing 
the GPRS session or PDP context. 


PDP ID 


C 


This IE identifies the PDP context which shall be released. If not 
present the dialogue corresponds to the GPRS session or to one 
single PDP context. 


M Mandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 



6.6.2.1 1 Request Report GPRS Event 



6.6.2.11.1 



Description 



This IF is used to request the gprsSSF to monitor for an event and send a notification back to the gsmSCF when the 
event is detected (see Event Report GPRS IF). 
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6.6.2.11.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


C 


This IE consists of a number assigned by the gprsSSF and a number 
assigned by the gsmSCF. It is used for TCAP dialogue 
segmentation. 


GPRS Event 


M 


This IE specifies the event or events of which a report is requested. 


PDPID 


C 


This IE identifies the PDP context, which the Request Report GPRS 
Event is applicable for. If not present the dialogue corresponds: 

- to the GPRS session, or 

- to a generically armed EDP in a Session dialogue, or 

- to one single PDP context in a PDP Context dialogue. 


M Mandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 



Data Event contains the following information: 



Information element name 


Required 


Description 


GPRS Event type 


M 


This IE specifies the type of event of which a report is requested. 


Monitor Mode 


M 


This IE indicates how the event shall be reported. 


M Mandatory (The IE shall always be sent). 



6.6.2.12 



Reset Timer GPRS 



6.6.2.12.1 Description 

This IF is used to refresh the gprsSSF timer. 



6.6.2.12.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


C 


This IE consists of a number assigned by the gprsSSF and a number 
assigned by the gsmSCF. It is used for TCAP dialogue 
segmentation. 


Timer ID 


M 


This IE specifies the default value for the Tssf timer. 


Timer Value 


M 


This IE specifies the value to which the timer Tssf shall be set. 


M Mandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 



6.6.2.13 Send Charging Information GPRS 



6.6.2.13.1 



Description 



This IF is used to send e-parameters from the gsmSCF to the gprsSSF. If charge advice information is received from the 
gsmSCF, it shall replace the charge advice information which would be generated by the SGSN and inhibit any further 
generation of CAI by the SGSN. Further processing of the charge advice information by the SGSN shall be in 
accordance with the GSM Advice of Charge Supplementary Service. 

NOTE: If charge advice information is received from the gsmSCF after charge information has been generated by 
the SGSN and sent to the MS, the behaviour of the service may be unpredictable or incorrect; the service 
designer should therefore ensure that the first set of charge advice information is sent to the gprsSSF 
before charge information is sent to the to the MS. 
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6.6.2.13.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


GPRS Reference Number 


C 


This IE consists of a number assigned by the gprsSSF and a number 
assigned by the gsmSCF. It is used for TCAP dialogue 
segmentation. 


SCI GPRS Billing 
ChargingCharacteristics 


M 


This IE defines the Advice Of Charge related information to be 
provided to the Mobile Station, if supported by the SGSN. 


M Mandatory (The IE shall always be sent). 
C Conditional. 



GPRS SCI Billing Charging Characteristics contains the following information: 



Information element name 


Required 


Description 


AOC GPRS 


M 


This IE is sent after an Activate PDP Context Accept or Attach 
Accept has been received from the SGSN. This IE defines the Advice 
Of Charge related information to be provided to the Mobile Station, if 
supported by the SGSN. 


PDPId 


C 


This IE is included if the AoC is applicable to a PDP context. If not 
present the AoC is applicable to the GPRS session or for a single 
PDP context for the dialogue. 


M Mandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 



AOC GPRS contains the following information: 



Information element name 


Required 


Description 


AOC Initial 


M 


This IE contains CAI elements as defined in 3GPP TS 22.024 [31]. 


AOC Subsequent 





See definition in the next table. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



AOC Subsequent contains the following information: 



Information element name 


Required 


Description 


CAI Elements 


M 


This IE contains CAI elements as defined in 3GPP TS 22.024 [31]. 


Tariff Switch Interval 





This IE indicates the tariff switch time until the next tariff switch 
applies. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



6.6.3 HLR to SGSN Information Flows 



6.6.3.1 



Delete Subscriber Data 



6.6.3.1.1 Description 

This IF is specified in 3GPP TS 29.002 [4] and is used by the HLR to delete subscriber data in the SGSN. 
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6.6.3.1.2 Information Elements 

The Delete Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


CAMEL Subscription Info Withdraw 


C 


This IE identifies that all CSIs shall be deleted from the subscriber 
data in SGSN. 


Specific CSI Witlidraw 


C 


This IE is used to indicate that only GPRS-CSI shall be deleted from 
the SGSN. 

This IE should not be sent when CAMEL Subscription Info Withdraw 
is present. 


C Conditional (The IE shall be sent when deletion is requested). 



6.6.3.2 



Insert Subscriber Data 



6.6.3.2.1 Description 

This IF is specified in 3GPP TS 29.002 [4] and used by the HLR to insert subscriber data in the SGSN. 

6.6.3.2.2 Information Elements 

Insert Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


GPRS-CSI 


C 


This IE identifies the subscriber as having CAMEL GPRS services. 


C Conditional (The IE shall be sent, if required). 



GPRS-CSI contains the following information: 



Information element name 


Required 


Description 


GsmSCF Address 


M 


See clause 6.3.1.1. 


Service Key 


M 


See clause 6.3.1.2. 


Default Session Handling 


M 


See clause 6.3.1.3. 


TDP List 


M 


See clause 6.3.1.4. 


CAMEL Capability Handling 


M 


See clause 6.3.1.5. 


M Mandatory (The IE shall always be sent). 



6.6.4 SGSN to HLR Information Flows 

6.6.4.1 Insert Subscriber Data ack 

See clause 4.6.8.1. 

6.6.4.2 Update GPRS Location 
6.6.4.2.1 Description 

This IF is used by the SGSN to indicate to the HLR a GPRS location update. This IF is specified in 
3GPPTS 29.002 [4]. 
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6.6.4.2.2 Information Elements 

Update GPRS location contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


Supported CAMEL Phases 


C 


This IE identifies which CAIVIEL phases are supported by the 
SGSN. The SGSN may indicate support of CAMEL phase 3 or 
higher. 


C Conditional (Tlie IE shall always be sent when the SGSN supports CAIVIEL). 



Short Message Service 



7.1 



Architecture 



7.1 .1 Functional Entities used for CAMEL 

This clause describes the functional architecture needed to support Mobile Originating Short Message Service (MO 
SMS) interworking for CAMEL. Figures 7.1 and 7.2 show the functional entities involved in MO SM's requiring 
CAMEL support. The architecture is applicable to the third phase of CAMEL. 



Home Network 




Figure 7.1 : Functional architecture for support of CAMEL control of MSC switched MO SMS 
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Home Network 




Figure 7.2: Functional architecture for support of CAMEL control of SGSN switched MO SMS 

HLR: The HLR stores SMS-CSI. SMS-CSI contains subscription information for subscribers that require CAMEL 
support of MO SMS. SMS-CSI is transferred to the VLR or to the SGSN on Location Update and Restore Data or when 
SMS-CSI has changed. 

VLR: The VLR receives the SMS-CSI for the subscriber from the HLR. SMS-CSI is used by the MSC to determine if a 
Service Logic shall be invoked for an MO SMS. 

SGSN: The SGSN receives the SMS-CSI for the subscriber from the HLR. The SGSN uses the SMS-CSI to determine 
if a Service Logic shall be invoked for an MO SMS. 

MSC: The MSC receives SMS-CSI from the VLR and uses this to determine if a Service Logic shall be invoked for an 
MO SMS. 

gprsSSF: see clause 3.1. 

gsmSSF: see clause 3.L 

gsmSCF: see clause 3.L 

SMSC: Short Message Service Centre. 

7.1 .2 Interfaces defined for CAMEL 



7.1.2.1 



HLR - VLR interface 



This interface is used to send CAMEL related subscriber data (SMS-CSI) to a visited MSC/VLR or to remove CAMEL 
related subscriber data from a visited MSC/VLR. 



7.1.2.2 



HLR - SGSN interface 



This interface is used to send CAMEL related subscriber data (SMS-CSI) to a visited SGSN or to remove CAMEL 
related subscriber data from a visited SGSN. 



7.1.2.3 



gsmSSF - gsmSCF interface 



This interface is used by the gsmSCF to control the handling of MO SMS in the MSC. A relationship on this interface is 
opened as a result of the gsmSSF sending a request for instructions to the gsmSCF. 
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7.1 .2.4 gprsSSF - gsmSCF interface 

This interface is used by the gsmSCF to control the handhng of MO SMS in the SGSN. A relationship on this interface 
is opened as a result of the gprsSSF sending a request for instructions to the gsmSCF. 

7.1 .2.5 MSC - gsmSSF interface 

This is an internal interface. The interface is described in the specification to make it easier to understand the handling 
of DPs (arming/disarming of DPs, DP processing etc.). 

7.1 .2.6 SGSN - gprsSSF interface 

This is an internal interface. The interface is described in the specification to make it easier to understand the handling 
of DPs (arming/disarming of DPs, DP processing etc.). 

7.1.2.7 MSC - VLR interface 

This is an internal interface. The interface is described in the specification to make it easier to understand the internal 
information flow within the MSCA'^LR. 

7.1 .2.8 IVISC - SIVISC interface 

This interface is used by the MSC to submit a SM to the SMSC. 

7.1 .2.9 SGSN - SMSC interface 

This interface is used by the SGSN to submit a SM to the SMSC. 

7.2 Detection Points (DPs) 

See clause 4.2. 

7.3 Description of CAIVIEL Subscriber Data 

7.3.1 Short IVIessage Service CAIVIEL Subscription Information (SMS-CSI) 

This clause defines the contents of the Short Message Service CAMEL Subscription Information. 

7.3.1.1 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used 
for routeing. 

7.3.1.2 Service Key 

The Service Key identifies to the gsmSCF the service logic. 

7.3.1 .3 Default SMS Handling 

The Default SMS Handling indicates whether the Short Message submission shall be released or continued as requested 
in the case of error in the dialogue between gsmSCF and gsmSSF or gprsSSF. 

7.3.1.4 TDPList 

The TDP List indicates on which detection point triggering shall take place. For SMS-CSI only DP 
SMS Collected Info is used. 
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7.3.1 .5 CAMEL Capability Handling 

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. 

7.3.1.6 CSI state 

The CSI state indicates whether the SMS-CSI is active or not. 



7.3.1.7 



Notification flag 



The notification flag indicates whether the change of the SMS-CSI shall trigger Notification on Change of Subscriber 
Data or not. 

7.3.1.8 gsmSCF address list for CSI 

The gsmSCF address list indicates a list of gsmSCF addresses to which Notification on Change of Subscriber Data is to 
be sent. This list is common to all CSI. 



7.4 Description of SMS State IVIodel 



7.4.1 



General Handling 



See clause 4.4.1. 

The State Model for MO SMS handling contains Points in Association (PIA's) instead of Points in Call (PIC's). 

7.4.2 Mobile Originating SMS State Model 
7.4.2.1 Description of MO SMS state model 

The MO SMS state model is used to describe the actions in an MSC and in a SGSN during mobile originating SMS. 



1 



DP SMS Collected Info 



SMS Null & Start & 




SMS Exception 


Authorize 






k 


1 


' 


I 


I 




0_SMS_Exception 



Figure 7.3: MO SMS State Model 
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Table 7.1 : Description of IVIO SMS DPs in the IVISC and SGSN 



CAMEL Detection Point 


DP Type 


Description 


DP SMS_Collected_lnfo 


TDP-R 


Indication that the SIVIS-CSI is analysed and a mobile 
originated short message is received. 


DP 0_SMS_Failure 


EDP-N, EDP-R 


Indication that the SM submission to the Short 
IVIessage Service Centre failed 


DP 0_SMS_Submitted 


EDP-N, EDP-R 


Indication that the SM has been successfully 
submitted to the Short Message Service Centre. 



7.4.2.1.1 



Description of tlie MO SMS state model (PIAs) 



This clause describes the state model for originating SMS transfer. For each PIA a description can be found of the entry 
events, actions and exit events. 

7.4.2.1 .1 .1 SMS Null & Start & Authorize 
Entry events: 

- Previous MO SMS transfer to the SMSC completed (DP 0_SMS_Submitted). 
Exception event is reported. 

Actions: 

Interface is idled. 

- Authentication. 

Ciphering. 

SMS subscription check. 

RP-MO-DATA message containing the User Data and the SMSC address is received from MS. 
The supplementary service "barring of all outgoing calls" is checked and invoked if necessary. 
The ODB category "barring of all outgoing calls" is checked and ODB is invoked if necessary. 
Exit events: 

- SMS-CSI is analysed. 

An exception condition is encountered. 

7.4.2.1.1.2 SIVIS Analyse & Routing 
Entry events: 

- SMS - CSI is analysed. (DP SMS_Collected_Info). 
Actions: 

- Information being analysed and/or translated to determine routeing address of the SMSC. 

Outgoing barring services and ODB categories not already applied are checked and invoked if necessary. 
The short message is sent to the SMSC. 
Exit events: 

- Acknowledge from the SMSC is received. (DP 0_SMS_submitted). 
A positive acknowledgement is sent to the MS. 

An exception condition is encountered - this leads to the SMS_Exception PIA. 



£75/ 



3GPP TS 23.078 version 3.1 0.0 Release 1 999 362 ETSI TS 1 23 078 V3.1 0.0 (2001 -09) 

A negative acknowledgement is sent to the MS. 

- Attempt to select the route for the SMS fails (DP 0_SMS_Failure). 
A negative acknowledgement is sent to the MS. 

Negative acknowledgement from the SMSC is received (DP 0_SMS_Failiire). 
A negative acknowledgement is sent to the MS. 

7.4.2.1.1.3 SMS_Exception 

Entry events: 

An exception condition is encountered. In addition to specific examples listed above, exception events include 
any type of failure, which means that the normal exit events for a PIA can not be met. 

Actions: 

Default handling of the exception condition is applied. This includes general actions necessary to ensure that no 
resources remain inappropriately allocated such as: 

If a relationship exists between the gsmSCF and gsmSSF or gprsSSF send an error information flow closing 
the relationship and indicating that any outstanding Short Message handling instructions will not run to 
completion. 

The MSC/gsmSSF or SGSN/gprsSSF shall make use of vendor-specific procedures to ensure release of 
internal resources. 

Exit events: 

- Default handling of the exception condition by MSC/gsmSSF or SGSN/gprsSSF completed. 
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7.5 Procedures for CAMEL SMS 



7.5.1 Overall SDL architecture 



Mobile 
Station 



A interface 



Mobile 
Station 



A interface 



gsmSCF 



CAP interface 




Internal interface 



0_SM_MSC 



MAP 
interface 



T_SM_MSC 



MAP... 
interface 



IWMSC 



SMRSE 

interface 



SMSC 



SMlSE 
inteijface 




HLR 



Mys^P-' 
iriterface 



Figure 7.4: Case of MO SMS via MSC (separated IWMSC) 
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Figure 7.5: Case of MO SMS via MSC (integrated IWMSC) 
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Figure 7.6: Case of MO SMS via GPRS SGSN 
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7.5.2 Handling of mobile originating SMS 

7.5.2.1 Handling of mobile originating SMS in the originating MSC/SGSN 

The functional behaviour of the originating VMSC/SGSN is specified in 3GPP TS 29.002 [4] and 3GPP 
TS 23.060 [11]. The procedures specific to CAMEL are specified in this clause: 

- Procedure CAMEL_0_SMS_INIT; 

- Procedure CAMEL_0_SMS_SUBMITTED; 

- Procedure CAMEL_0_SMS_FAILURE. 

A CAMEL Service may be invoked for the following Mobile Originated short message types: 

- Short Message Submission (PDU type = SMS -SUBMIT) 

- Short Message Command (PDU type = SMS-COMMAND) 
Refer to 3GPP TS 23.040 [21] for a description of the various PDU types. 

7.5.2.1 .1 Actions of the VMSC/SGSN on receipt of lnt_Error 

The MSC/SGSN checks the default SMS Handling parameter in SMS-CSL 

If the default SMS handling is release SM, a A_RP_ERROR is sent to the MS. The MSC/SGSN then releases all 
resources and the procedure CAMEL_0_SMS_INIT ends. 

If the default SMS handling is continue SMS submission, the MSC/SGSN continues processing without CAMEL 
support. 

7.5.2.1 .2 Actions of the MSC/SGSN on receipt of lnt_Continue_SMS 

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the 
SMS parameters with the received information. Parameters which are not included in the Int_Continue_SMS message 
are unchanged. 

7.5.2.1 .3 Actions of the MSC/SGSN on receipt of lnt_Connect_SMS 

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the 
SMS parameters with the received information. Barring is checked with the modified parameters. Parameters which are 
not included in the Int_Connect_SMS message are unchanged. 

7.5.2.1 .4 Actions of the MSC/SGSN on receipt of lnt_Release_SMS 

A A_RP_ERROR is sent to the MS and SMS is deleted. The SMS cause received in the Int_Release_SMS is used. The 
MSC/SGSN then releases all resources and the procedure CAMEL_0_SMS_INIT ends. 

7.5.2.2 Handling of A_l\/ll\/l_Release and A_LLC_Release 

If the radio link with the subscriber is lost during the handling of a CAMEL procedure in the MSC/SGSN, then the 
MSC/SGSN sends signal A_MM_Release_ind or A_LLC_Release_ind to that procedure. This results in the termination 
of that CAMEL procedure. (Refer to 3GPP TS 29.002 [4] for details.) 

7.5.2.3 Handling of time-out from SIVISC 

If the MSC/SGSN does not receive a confirmation from the SMSC after submission of a Short Message, then the 
MSC/SGSN calls procedure CAMEL_0_SMS_FAILURE. (Refer to 3GPP TS 29.002 [4] for details.) 
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Procedure CAMEL_0_SMS_INIT 

/* A procedure in the MSC or SGSN ^^ 

to perform CAMEL handling of mobile originated 
SMS submission request.*/ 



1(3) 



/* Signals to/from the right are to/from 
gsmSSF/gprsSSF {SMS_SSF). 
Signals from the left are from MS, 
unless otherwise stated. 7 



No 




Result := 
Continue 



Store original 
3ms parameter 




lnt_lnvoke_ 
SMS SSF 



/ Wait^foL 
\ SMS_SSF_ 
\ Invoked 



A_MM_RELEASEJnd, ' \ 
A LLC RELEASE ind i " " / 



lnt_SMS_ 
SSF Invoked 



lnt_SMS_ 
Failure 



Result := 
SMS Aborted 




lnt_DP_SMS. 
Collected_lr)to 



DP_SMS_ 
Collected, 
Inio 



Figure 7.7a: Procedure CAMEL_0_SMS_INIT (sheet 1) 
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Procedure CAMEL_0_SMSJNIT 

I /* A procedure in the MSC or SGSN ^\ 

to perform CAMEL handling of mobile originated 
SMS submission request.*/ 



2(3) 



/* Signals from the right are from 
gsmSSF/gprsSSF (SMS_SSF).7 



/ DP_SMS_ \ 
Collected Infd 



lnt_Releas! 
SMS 



Int Error 



Int Continue SMS 



Int Connect SMS 



DefauiTSMS 
3andling=-^ 
contiptfe? 
No 



Yes 



IVJodify SMS parameter^ 

in accordance with 
the received information 



S;et RP ERROR 



IVodify 



the 



SMS parameter^ 
in accordance with 
received information 



Result := 
Release SMS 



Result := 
Continue 



Result := 
Redirect SMS 






Figure 7.7b: Procedure CAMEL_0_SMS_INIT (sheet 2) 
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Procedure CAMEL_0_SMS_INIT 

/* A procedure in the MSC or SGSN ^^ 

to perform CAMEL handling of mobile originated 
SMS submission request.*/ 



3(3) 



/* Signal to the right is to K 

gsmSSF/gprsSSF {SMS_SSF). 
Signals from the left are from MS.*/ 



/ DP_SMS_ \ 
Collected Info' 



A_MM_RELEASEJnd, 
I A LLC RELEASE ind 



lnt_SMS_ 
Failure 



Result := 
SMS Aborted 




Figure 7.7c: Procedure CAMEL_0_SMS_INIT (sheet 3) 
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Procedure CAMEL_0_SMS_SUBMITTED 

/* Procedure in the MSC or SGSN ^ _^ 

(SMS_SSF) to report successful submission 
to gsmSCF of CAIVIEL. */ 



1(1) 



/* Signals to/from the right are to/from 
gsmSSF/gprsSSF (SMS_SSF). */ 



Invoked'^ 





lnt_0_SMS^ 
Submitted 



/DP_0_SMSJ 
I Submitted ' 



Int Continue SMS 




Int error 




Int Continue 




Figure 7.8: Procedure CAMEL_0_SMS_SUBMITTED (sheet 1) 
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Procedure CAMEL_0_SMS_FAILURE 

/* Procedure in the MSC or SGSN ^\ 
to handle CAMEL notification to gsmSCF 
about unsuccessful! submission. */ 



1(1) 



/* Signals to/from the right are to/from 
gsmSSF/gprsSSF {SMS_SSF). */ 



No 





lnt_0_SMS: 
Failure 



pP_0_SMS_ 
\ Failure 



Int Continue SMS 




Int error 




Int Continue 




Figure 7.9: Procedure CAMEL_0_SMS_FAILURE (sheet 1) 
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7.5.3 Handling of mobile originating SMS in the gsmSSF/gprsSSF 



Process SMS SSF 



1(7) 



/* Process to handle MO SMS. 

Locates either in the gsmSSF or gprsSSF.*/ 



/* 



/* Signals to/from the left are to/from MSC or SGSN. 7| 



A 



The following timer is defined: 
- Tssf: gsmSSF or gprsSSF state machine timer. 
This timer has a default value range of 1 to 20 seconds 

7 



Idle 



lnt_lnvoke_ 
>SMS_SSF 
4SJyiS:LCSJ) 



Arm DP 



The CSI states that 
\ DP SMS_Collected_lnfo 
must be armed as an TDP. 



lnt_SMS_ 
SSF Invoked 



Wait__For_ \ 
Request ] 



Figure 7.10a: Process SMS_SSF (sheet 1) 
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Process SMS_SSF 

/* Process to handle MO SMS. ^\ 

Locates either in the gsmSSF or gprsSSF.*^ 



2(7) 



/* Signal from the left is from MSC or SGSN. 
Signal to the right is to gsmSCF.*/ 



Wait_For_^ 
Request 



lnt_DP_SMS_ 
Collected Info 



Set Tssf to 
default value 



Open Control 
Relationship 



CAP_lnitial_ 
DP SMS 



/Waiting Jo r^\ 
\ Instructions ;' 



lnt_SMS_ 

'Failure 



Idle 



Figure 7.10b: Process SMS_SSF (sheet 2) 
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Process SMS_SSF 

/* Process to handle MO SMS. ^\ 

Locates either in the gsmSSF or gprsSSF.*^ 



3(7) 



/* Signals to the left are to MSC or SGSN. 
Signals to/from the right are to/from gsmSCF.*/! 



'Waiting_for_\ 
\ Instructions I 



CAP_Rese^ 

Timer_SMSx 



Set Tssf to 

received time 

interval and 



CAP_Contiflue_ 
SMS \ 



Stop Tssf 



CAP_Conri^ct_ 
SMS 



Stop Tssf 



Internal 



Timer expir; 
Tssf 



Abort 



restart Tssf 




Yes 



SMSC Address or 
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Figure 7.10c: Process SMS_SSF (sheet 3) 
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Process SMS_SSF 

/* Process to handle MO SMS. ^\ 

Locates either in the gsmSSF or gprsSSF.*^ 



4(7) 



/* Signal to the left is to MSC or SGSN. 
Signals to/from the right are to/from gsmSCF.*/! 
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Figure 7.10d: Process SMS_SSF (sheet 4) 
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Process SMS_SSF 

/* Process to handle MO SMS. ^\ 

Locates either in the gsmSSF or gprsSSF.*^ 



5(7) 



/* Signal from the right is from gsmSCF.*/ 



('Waiting_for_ 
\ Instructions 
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Figure 7.1 Oe: Process SMS_SSF (sheet 5) 
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Process SMS_SSF 

/* Process to handle MO SMS. ^\ 

Locates either in the gsmSSF or gprsSSF.*^ 



6(7) 



/* Signal to the left is to MSC or SGSN. 
Signals to/from the right are to/from gsmSCF.VI 
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Figure 7.1 Of: Process SMS_SSF (sheet 6) 
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Process SMS_SSF 

/* Process to handle MO SMS. ^\ 

Locates either in the gsmSSF or gprsSSF.*^ 



7(7) 



/* Signals from the left are from MSC or SGSN.I 
Signals to the right are to gsmSCF.*/ 
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Figure 7.1 Og: Process SMS_SSF (sheet 7) 
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Procedure Complete_SMS_FCI_record 

/* Procedure in the MSC/SGSN (either in gsmSSF or gprsSSF^ 
to complete logical CDRs created by 
FurnishChargingJnformationSMS operations.*/ 



Non-completed CAMEL 
logical SMS record 
exists? 




No 



C[3mplete CAM^L 

logical SMS 

record 




1(1) 



Figure 7.11 : Procedure Complete_SMS_FCI_record (sheet 1) 



7.6 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 
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Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorization is a functional classification, i.e., stage 2 information, and not a stage 3 classification to be used for the 
ASN. 1 syntax of the protocol. 

Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [4], TS 29.078 [5]. 

7.6.1 gsmSSF/gprsSSF to gsmSCF information flows 
7.6.1.1 Event Report SMS 

7.6.1.1.1 Description 

This IF is used to notify the gsmSCF of an event previously requested by the gsmSCF in a Request Report SMS Event 
IF. 

7.6.1.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Event type 


M 


This IE specifies the type of event that is reported. 


Event Specific Information 


C 


This IE indicates the SIVIS related information specific to the event. 


IVIisc SIVIS Info 


M 


This IE indicates the DP type. 


IVI IVIandatory (The IE sliall always be sent). 
C Conditional (The IE shall be sent, if available). 



7.6.1.2 Initial DP SMS 

7.6.1.2.1 Description 

This IF is generated by the gsmSSF/gprsSSF when a trigger is detected at a DP in the state model, to request 
instructions from the gsmSCF. 
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7.6.1.2.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


Destination Subscriber Number 


M 


This IE contains a number to identify the Destination short message 

entity. 

The Destination Subscriber Number shall be retrieved from the SIVIS- 

SUBMIT TPDU or the SMS-COMMAND TPDU, which are specified in 

3GPPTS 23.040 [21]. 


Calling Party Number 


M 


This IE carries the IVISISDN of the subscriber who sent the short 
message. 


Event Type 


M 


This IE indicates the armed event (i.e., SMS Collected Info) resulting in 
the Initial DP SMS IF. 


IMSI 


M 


This IE identifies the mobile subscriber. 


Location Information in MSC 


C 


This IE is described in a table below. 


Location Information in SGSN 


C 


This IE is described in a table below. 


Service Key 


M 


This IE indicates to the gsmSCF the requested CAMEL Service. It is 
used to address the required application/SLP within the gsmSCF. 


Time And Timezone 


M 


This IE contains the time that the gsmSSF/gprsSSF was triggered, and 
the time zone the gsmSSF/gprsSSF resides in. 


TP Short IVIessage Submission 
Specific Information 


M 


This IE contains the 1" octect of the SMS-SUBMIT TPDU or the SMS- 
COMMAND TPDU, which are specified in 3GPP TS 23.040 [21]. 

For the SMS-SUBMIT TPDU, the 1" octet contains the following 
information: 

- Message Type Indicator 

- Reject Duplicates 

- Validity Period Format 

- Status Report Request 

- User Data Header Indicator 

- Reply Path 

For the SMS-COMMAND TPDU, the 1^' octet contains the following 
information: 

- Message Type Indicator 

- User Data Header Indicator 

- Status Report Request 

Refer to 3GPP TS 23.040 [21] for an indication of which elements of this 
1"" octet are Mandatory and which elements are Conditional. 


TP Protocol Identifier 


M 


This IE indicates the protocol used above SM-Transfer Layer. 
The TP Protocol Identifier shall be retrieved from the SMS-SUBMIT 
TPDU or the SMS-COMMAND TPDU, which are specified in 3GPP 
TS 23.040 [21]. 


TP Data Coding Scheme 


C 


This IE indicates the data coding scheme of the TP-User Data field, and 
may indicate a message class. The message class may indicate e.g. the 
originator of the Short Message. 

The TP Data Coding Scheme shall be retrieved from the SMS-SUBMIT 
TPDU, which is specified in 3GPP TS 23.040 [21]. 


TP Validity Period 


C 


This IE indicates the length of the validity period or the absolute time of 

the validity period termination. This IE is only used for the SMS-SUBMIT 

TPDU. 

The TP Validity Period shall be retrieved from the SMS-SUBMIT TPDU 

which is specified in 3GPP TS 23.040 [21]. 


SIVISC Address 


M 


This IE defines the address of the SMSC to which the MO short 
message is intended to be submitted. 


M IVIandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 
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Location Information in MSC is based on the Location Information IE defined in 3GPP TS 23.018 [3]. The following 
differences apply: 



Information element name 


Required 


Description 


Location number 


C 


See 3GPPTS 23.018 [3]. 


VLR number 


M 


See 3GPPTS 23.018 [3]. 


Age of location information 


- 


Not applicable 


Current Location Retrieved 


- 


Not applicable 


Selected LSA Identity 


C1 


This IE indicates the LSA identity associated with the current position of 
the IVIS. Shall be sent if the LSA ID in the subscriber data matches the 
LSA ID of the current cell. In the case of multiple matches the LSA ID 
with the highest priority shall be sent. See 3GPP TS 23.073 [23]. 


M IVIandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 
C1 Conditional (The IE shall be sent, if available and SoLSA is supported). 
Not applicable. 



Location Information in SGSN is based on the Location Information IE defined in 3GPP TS 23.018 [3]. The following 
differences apply: 



Information element name 


Required 


Description 


Location number 


- 


Not applicable 


Service area ID 


CI 


See 3GPPTS 23.018 [3]. 


Cell ID 


CI 


See 3GPPTS 23.018 [3]. 


Location area ID 


CI 


See 3GPPTS 23.018 [31. 


Routeing area ID 


C 


See 3GPP TS 23.003 [37]. 


Geographical information 


c 


See 3GPP TS 23.032 [34]. 


Geodetic information 


- 


Not applicable 


VLR number 


- 


Not applicable 


Age of location information 


- 


Not applicable 


Current Location Retrieved 


- 


Not applicable 


SGSN number 


M 


Global Title of the Serving GPRS Service Node. See 3GPP 
TS 23.060 [11]. 


Selected LSA Identity 


C2 


This IE indicates the LSA identity associated with the current position of 
the MS. Shall be sent if the LSA ID in the subscriber data matches the 
LSA ID of the current cell. In the case of multiple matches the LSA ID 
with the highest priority shall be sent. See 3GPP TS 23.073 [23] 


M Mandatory (The IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 

CI Conditional (The IE shall be sent, if available. One and only one of the three conditional lEs shall be sent). 
C2 Conditional (The IE shall be sent, if available and SoLSA is supported). 
Not applicable. 



7.6.2 gsmSCF to gsmSSF/gprsSSF information flows 
7.6.2.1 Connect SMS 

7.6.2.1.1 Description 

This IF is used to request the gsmSSF/gprsSSF to perform the actions to route the SMS to a specific destination. 
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7.6.2.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Calling Party Number 





This IE indicates the subscriber who sent the SIVIS; possibly changed 
by the gsmSCF. 


Destination Subscriber Number 





This IE identifies the Destination short message entity; possibly 
changed by the gsmSCF. 

The Destination Subscriber Number shall be placed in the header 
information of the TPDU. 


SIVISCAddress 





Indicates the SIVISC address where the MO short message shall be 
submitted to; possibly changed by the gsmSCF. 


Optional (Service logic dependent). 



7.6.2.2 



Continue SMS 



7.6.2.2.1 



Description 



This information flow requests the gsmSSF/gprsSSF to proceed normally. The gsmSSF/gprsSSF completes DP 
processing, and continues SMS. 

7.6.2.2.2 Information Elements 

This IF contains no information elements. 



7.6.2.3 



Furnish Charging Information SMS 



7.6.2.3.1 Description 

This IF is used to request the gsmSSF/gprsSSF to include information in the CAMEL specific logical MO SMS record. 

The logical call record is created when FCI-SMS is received and a logical call record for that short message does not 
exist. For modelling purposes the logical call record is buffered in the gsmSSF/gprsSSF. The gsmSSF/gprsSSF 
completes logical call records as defined in the SDLs. Once the logical call record is completed, then its free format 
data is moved to the corresponding CDR and the logical call record is deleted. 

The CSE can send multiple concatenated FCIs per Short Message for completion. The total maximum of free format 
data is 160 octets per SM. The 160 octets may be sent in one or more FCI operations. If there is non-completed free 
format data and new FCI operation(s) is/are received to overwrite the non-completed data, then the non-completed data 
is discarded and the gsmSCF can send another 160 octets per SM. 

7.6.2.3.2 Information Elements 

The following information element is required: 



Information element name 


Required 


Description 


FCI Billing Charging Characteristics 


M 


This IE is described in the next table. 


M Mandatory (The IE shall always be sent). 


FCI Billing Charging Characteristics contains the following information: 


Information element name 


Required 


Description 


FCIBCCCAMEL Sequence 1 


M 


This IE is described in the next table. 


M Mandatory (The IE shall always be sent). 
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FCIBCCCAMEL Sequence 1 contains the following information: 



Information element name 


Required 


Description 


Free Format Data 


M 


This IE is a free format data to be inserted in the CAMEL logical call 
record. 


Append Free Format Data 





This IE indicates that the gsmSSF/gprsSSF shall append the free 
format data to the Logical MO SMS record. 
- If this IE is present indicating "Append", the gsmSSF/gprsSSF 
shall append the free format data received in this IF to the free format 
data already present in the Logical MO SMS record. 

If this IE is absent or in value "Overwrite", then the gsmSSF shall 
overwrite all free format data already present in the Logical MO SMS 
record, by the free format data received in this IF. 
If no Logical MO SMS record exists yet, then the gsmSSF/gprsSSF 
shall ignore this IE. 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



7.6.2.4 



Release SMS 



7.6.2.4.1 Description 

This IF is used to tear down by the gsmSCF an existing SMS transfer. 

7.6.2.4.2 Information Elements 

The following information element is required: 



Information element name 


Required 


Description 


Cause 


M 


SMS Cause. Indicates the SMS specific cause of the release. The 
cause is reported to the MS. 


M Mandatory (The IE shall always be sent). 



7.6.2.5 Request Report SMS Event 

7.6.2.5.1 Description 



This IF is used to request the gsmSSF/gprsSSF to monitor for an event (i.e., 0_SMS_Submitted or 0_SMS_Failure), 
then send a notification back to the gsmSCF when the event is detected (see Event Report SMS IF). 

7.6.2.5.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


SMS Event 


M 


This IE specifies the event or events of which a report is requested. 


M Mandatory (The IE shall always be sent). 



SMS Event contains the following information: 



Information element name 


Required 


Description 


Event type 


M 


This IE specifies the type of event of which a report is requested. 


Monitor Mode 


M 


This IE indicates how the event shall be reported. 


M Mandatory (The IE shall always be sent). 
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7.6.2.6 



Reset Timer SMS 



7.6.2.6.1 Description 

This IF is used to refresh a gsmSSF/gprsSSF timer. 

7.6.2.6.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Timer Value 


M 


This IE specifies the value to which the indicated timer shall be set. 


Timer ID 





This IE indicates which timer shall be reset. It shall be set to 'Tssf . 


M Mandatory (The IE shall always be sent). 
Optional (Service logic dependent). 



7.6.3 HLR to VLR/SGSN information flows 



7.6.3.1 



Delete Subscriber Data 



7.6.3.1.1 Description 

This IF is specified in 3GPP TS 29.002 [4] and is used by the HLR to delete subscriber data in the VLR/SGSN. 

7.6.3.1.2 Information Elements 

The Delete Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


CAIVIEL Subscription Info Withdraw 


C 


This IE identifies that all CSIs shall be deleted from the subscriber 
data in VLR/SGSN. 


Specific CSI Withdraw 


C 


This IE is used to indicate that only SIVIS-CSI shall be deleted from 
the VLR/SGSN. 

This IE should not be sent when CAMEL Subscription Info Withdraw 
is present. 


C Conditional (The IE shall be sent when deletion is requested). 



7.6.3.2 



Insert Subscriber Data 



7.6.3.2.1 Description 

This IF is specified in 3GPP TS 29.002 [4] and is used by the HLR to insert subscriber data in the VLR/SGSN. 

7.6.3.2.2 Information Elements 

The Insert Subscriber Data contains the following CAMEL specific IE: 



Information element name 


Required 


Description 


SMS-CSI 


C 


This IE identifies the subscriber having MO SMS CAMEL services. 


C Conditional (The IE shall be sent, if required). 
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SMS-CSI contains the following information: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


See clause 7.3.1.1. 


Service Key 


M 


See clause 7.3.1.2. 


Default SMS Handling 


M 


See clause 7.3.1.3. 


CAMEL Capability Handling 


M 


See clause 7.3.1.5. 


SMS Triggers 


M 


See clause 7.3.1 .4. It includes the following trigger: 
SMS Collected Info 


M Mandatory (the IE shall always be sent). 



7.6.4 VLR/SGSN to HLR information flows 

7.6.4.1 Insert Subscriber Data ack 

See clause 4.6.8.1. 

7.6.4.2 Update Location 

See clause 4.6.8.3. This information flow is sent by the VLR. 

7.6.4.3 Update GPRS Location 

See clause 6.6.4.1. This information flow is sent by the SGSN. 

7.6.5 VLR to MSC Information Flows 
7.6.5.1 Send Info For MO SMS Ack 
7.6.5.1.1 Description 

This IF is specified in 3GPP TS 29.002 [4]. It is used to transport MO SMS related subscription data from the VLR to 
the MSC. 

The Send Info For MO SMS Ack contains the following information: 



Information element name 


Required 


Description 


SMS-CSI 


C 


This IE contains the CAMEL Subscription Information for MO-SMS. 


ODB Data 


C 


This IE contains ODB data. This information is used to apply ODB for a 
reconnected Short Message, if needed. 


CB SS Data 


c 


This IE contains CB SS data. This information is used to apply CB for a 
reconnected Short Message, if needed. 


C Conditional (shall be sent if available). 
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8 SS Notifications 

8.1 Architecture 

8.1 .1 Functional Entities used for CAMEL 

This clause describes the functional architecture needed to support Supplementary Service (SS) Notifications. Figure 
8.1 shows the functional entities involved in sending SS Notifications. The architecture is applicable to the third phase 
of CAMEL. 

Home Network 

HLR y — -MAP- 




MAP 



K WlbO ; Visited Networt< 

Figure 8.1 : Functional architecture for support of SS Notifications 

HLR: For subscribers requiring CAMEL support, the HLR stores the information relevant to the current subscription 
regarding SS-CSI. The SS-CSI is sent to the VLR at Location Update, on Data Restoration or if the SS-CSI is updated 
by administrative action. When processing an invocation of the CCBS supplementary service, the HLR shall send a 
notification of the invocation of the supplementary service to the gsmSCF if required by the SS-CSI. 

MSC: When processing an invocation of any of the supplementary services ECT, CD and MPTY, the MSC may 
receive an SS-CSI from the VLR, indicating that a notification of the invocation of the supplementary service shall be 
sent to the gsmSCF. 

VLR: The VLR stores the SS-CSI as a part of the subscriber data for subscribers roaming in the VLR area. 

gsmSCF: The gsmSCF receives the SS Invocation Notification from the MSC or HLR. 

8.1 .2 Interfaces defined for SS Notifications 

This clause describes the different interfaces applicable to SS Notifications. It specifies on a high level the functions 
specific to SS Notifications. 

8.1 .2.1 MSC - gsmSCF interface 

This interface is used by the MSC to send supplementary service invocation notifications to the gsmSCF. The SS 
invocations that can be notified to the gsmSCF via this interface are Call Deflection (CD), Explicit Call Transfer (ECT) 
and Multi Party (MPTY). 

8.1 .2.2 HLR - gsmSCF interface 

This interface is used by the HLR to send supplementary service invocation notifications to the gsmSCF. The SS 
invocation that can be notified to the gsmSCF via this interface is Call Completion to Busy Subscriber (CCBS). 
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8.1 .2.3 VLR - MSC interface 

This interface is used by the VLR to transfer SS-CSI to the MSC. 

8.1.2.4 HLR-VLR interface 

This interface is used by the HLR to send the SS-CSI to the VLR or to remove SS-CSI from the VLR. 

8.2 Description of CAIVIEL Subscriber Data 

8.2.1 Supplementary Service Invocation Notification CAMEL Subscription 
Information (SS-CSI) 

This clause defines the contents of the Supplementary Service Invocation Notification CAMEL Subscription 
Information (SS-CSI). 

8.2.1.1 Notification criteria 

This data indicates for which supplementary services notifications shall be sent. The supplementary services which may 
be indicated are ECT, CD, CCBS and MPTY. 

8.2.1.2 gsmSCF address 

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used 
for routeing. 

8.2.1.3 CSI state 

The CSI state indicates whether the SS-CSI is active or not. 

8.2.1.4 Notification flag 

The notification flag indicates whether the change of the SS-CSI shall trigger Notification on Change of Subscriber 
Data or not. 

8.2.1.5 gsmSCF address list for CSI 

The gsmSCF address list indicates a list of gsmSCF addresses to which Notification on Change of Subscriber Data is to 
be sent. This list is common to all CSI. 

8.3 Procedures for CAMEL 

8.3.1 Handling of Supplementary Service Invocation Notification 

At the invocation of any of the services ECT, CD and MPTY the VLR checks whether the criteria for sending a 
notification are fulfilled, i.e. whether the subscriber is provisioned with the SS-CSI and the particular invoked 
supplementary service is marked in the SS-CSI. If this is the case a notification is sent to the gsmSCF given by the 
gsmSCF address contained in the SS-CSI. The processing of the particular SS invocation is not suspended. If the 
notification criteria are not fulfilled the processing of the particular supplementary service continues unchanged and no 
notification is sent. 

The sending of the notification is independent of call related CAMEL processing, i.e. processing indicated by 
O/D/T/VT-CSI. 

On invocation of ECT, the VLR shall include the SS-CSI in the Invoke ECT response message (see Process MAF027 in 
3GPP TS 23.091 [29]) to the MSC if appUcable for ECT. 
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On invocation of MPTY, the VLR shall include the SS-CSI in the Process MPTY message (see Process 
MPTY_MAF026 in 3GPP TS 23.084 [28]) to the MSC if applicable for MPTY. 

On invocation of CD, the VLR shall include the SS-CSI in the Send Info For Incoming Call ack message to the MSC if 
appHcable to CD (see 3GPP TS 23.072 [35]). 

When a subscriber activates a CCBS request, the HLR checks whether the criteria for sending a notification are 
fulfilled, i.e. whether 

The subscriber is provisioned with an active SS-CSI; and 

- CCBS is marked in the SS-CSI. 

If the criteria are fulfilled, a notification is immediately sent to the gsmSCF given by the gsmSCF address contained in 
the SS-CSI and the processing of the CCBS request continues. Whenever the state of the CCBS request changes (see 
3GPP TS 23.093 [38]), an additional notification is immediately sent to the gsmSCF and the processing of the CCBS 
request continues. 

If the criteria are not fulfilled, the processing of the CCBS request continues unchanged and no notifications are sent. 

At the invocation of the CCBS supplementary service, the HLR checks whether the criteria for sending a notification 
are fulfilled, i.e. whether the subscriber is provisioned with the SS-CSI and the particular invoked supplementary 
service is marked in the SS-CSI. If this is the case, a notification is sent to the gsmSCF given by the gsmSCF address 
contained in the SS-CSI. The processing of the SS invocation is not suspended. If the notification criteria are not 
fulfilled the processing of the particular supplementary service continues unchanged and no notification are sent. 

8.4 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorization is a functional classification, i.e., stage 2 information, and not a stage 3 classification to be used for the 
ASN. 1 syntax of the protocol. 

The following principles apply for the handling of the lEs by the receiving entity: 

The gsmSCF may silently discard any IE which it does not functionally support. 

Details of errors and exceptions to these rules are specified in are specified in 3GPP TS 29.002 [4]. 

8.4.1 IVISC to gsmSCF information flows 
8.4.1.1 88 Invocation Notification 

8.4.1.1.1 Description 

This IF is generated by the MSC when it shall notify the gsmSCF of a supplementary service invocation. 
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8.4.1.1.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


Notification Event 


M 


This IE indicates the supplementary service invocation, resulting in the 
SS Invocation Notification IF. 

Only the following Supplementary Services are allowed: Explicit Call 
Transfer, Call Deflection, Multi Party. 


Notification Event Specific 
Information 


C 


In the case of ECT, the sending entity shall include the called party for 

each call originated by the subscriber and relevant to the ECT 

invocation. Note: the subscriber may have originated zero, one or two 

calls relevant to the ECT service. 

In the case of CD, the deflected to number shall be included in this 

information element. 

In the case of IVIPTY, this IE shall be omitted. 


IMSI 


M 


This IE identifies the mobile subscriber who has invoked the 
supplementary service to be notified. 


MSISDN 


M 


This IE identifies the mobile subscriber who has invoked the 
supplementary service to be notified. 


IVI IVIandatory (The IE sliall always be sent). 

C Conditional (The IE shall be sent if applicable). 



8.4.2 HLR to VLR information flows 
8.4.2.1 Delete Subscriber Data 

8.4.2.1.1 Description 

This IF is used by the HLR to remove CAMEL subscription data from the VLR. This IF is specified in 3GPP 
TS 29.002 [4]. 

8.4.2.1.2 Information Elements 

The Delete Subscriber Data contains the following CAMEL specific IE for SS Notifications: 



Information element name 


Required 


Description 


CAIVIEL Subscription Info 
Withdraw 


C 


This IE identifies that all CSIs shall be deleted from the subscriber data 
in the VLR. 


Specific CSI Withdraw 


C 


This IE is used to indicate that only SS-CSI shall be deleted from the 

VLR. 

This IE should not be sent when CAMEL Subscription Info Withdraw is 

present. 


C Conditional (The IE shall be sent when deletion is requested). 



8.4.2.2 



Insert Subscriber Data 



8.4.2.2.1 Description 

This IF is used by an HLR to update a VLR with certain subscriber data. This IF is specified in 3GPP TS 29.002 [4]. 
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8.4.2.2.2 Information Elements 

The Insert Subscriber Data contains the following CAMEL specific IE for SS Notifications: 



Information element name 


Required 


Description 


SS-CSI 


C 


This IE identifies the subscriber as having supplementary service 

invocation notification services. It contains the Notification Criteria and 

gsmSCFAddress. 

This IE is described in clause 8.2.1 . 

When SS-CSI is sent to the VLR, it shall not contain a marking for 

CCBS. 


C Conditional (Tlie IE shall be sent, if required). 



8.4.3 HLR to gsmSCF information flows 
8.4.3.1 SS Invocation Notification 

This IF is generated by the HLR when it shall notify the gsmSCF of a supplementary service invocation. 

8.4.3.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Notification Event 


M 


This IE indicates the supplementary service invocation, resulting in the 
SS Invocation Notification IF. 

Only the following Supplementary Services are allowed: Completion of 
Calls to Busy Subscriber 


IMSI 


M 


This IE identifies the mobile subscriber who has invoked the 
supplementary service to be notified. 


MSISDN 


M 


This IE identifies the mobile subscriber who has invoked the 
supplementary service to be notified. 


B- Number 


M 


This IE indicates the destination address of the CCBS request. 


CCBS Request State 


M 


This IE identifies the current state of the CCBS request. It can be one 

of: 

Request 

Recall 

Active 

Completed 

Suspended 

Frozen 

Deleted 


M Mandatory (The IE shall always be sent). 



8.4.4 VLR to MSC information flows 



8.4.4.1 



Invoke SS result 



8.4.4.1.1 Description 

This IF is used by the VLR to send SS-CSI to the MSC. This IF is specified in 3GPP TS 29.002 [4]. 
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8.4.4.1.2 Information Elements 

The Invoke SS result contains the following CAMEL specific IE for SS Notifications: 



Information element name 


Required 


Description 


SS-CSI 


C 


This IE is included when it is available in the VLR and either ECT or 
IVIPTY has been successfully invoked and that supplementary service 
has been marked for notification. 


C Conditional (Tlie IE shall be sent when ECT or IVIPTY invocation shall be notified). 



8.4.4.2 



Send Info For Incoming Call ack 



8.4.4.2.1 Description 

This IF is used by the VLR to send SS-CSI to the MSC. This IF is specified in 3GPP TS 23.018 [3]. 

8.4.4.2.2 Information Elements 

The Send Info For Incoming Call ack contains the following CAMEL specific IE for SS Notifications: 



Information element name 


Required 


Description 


SS-CSI 


C 


This IE is included when it is available in the VLR and CD has been 
successfully invoked and that supplementary service has been marked 
for notification. 


C Conditional (The IE shall be sent when CD invocation shall be notified). | 





Mobility IVIanagement 



9.1 



Architecture 



9.1 .1 Functional Entities used for CAMEL 

This clause describes the functional architecture required to support Mobility Management in CAMEL. Figure 9.1 
shows the functional entities involved in CAMEL support of Mobility Management. The architecture is applicable to 
the third phase of CAMEL. 



Transport of 
M-CSItoVLR 




HLR ; Home Network rggmSCF 



MAP 





Mobility 
Management 
notifications 



MS 



Home/lnterrogatlng/Visited Network 



Figure 9.1 : Functional archiitecture for support of CAIVIEL 
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gsmSCF: see clause 4.1. 

HLR: The HLR contains Mobility management CAMEL Subscription Information (M-CSI) for those subscribers that 
require CAMEL control of Mobility Management events. M-CSI is sent to the VLR during the Location Update and 
Restore Data procedures or when M-CSI is modified in the HLR. The M-CSI is deleted in the VLR with the Delete 
Subscriber Data procedure. 

MS: Mobile Station (GSM terminal). 

MSC: see clause 4.1. 

VLR: After having completed a Mobility Management event from a subscriber, the VLR may find it necessary to send 
a notification to the gsmSCF. The contents of M-CSI indicates which Mobility Management events shall be reported to 
the gsmSCF. 

9.1 .2 Interfaces defined for CAMEL 

This clause describes the different interfaces applicable to CAMEL control of Mobility Management events. It 
specifies on a high level the functions specific to CAMEL. 

9.1 .2.2 VLR - gsmSCF interface 

This interface is used by the VLR to send Mobility Management event notifications to the gsmSCF. When processing a 
mobility management event, the VLR may find it necessary to send a notification to the gsmSCF, depending on the 
presence of M-CSI for the subscriber and the contents of M-CSI. 

9.2 Description of CAIVIEL Subscriber Data 

9.2.1 IVIobility IVIanagement CAIVIEL Subscription Information (M-CSI) 

This clause specifies the contents of the Mobility Management CAMEL Subscription Information (M-CSI). 

9.2.1 .1 Mobility Management Triggers 

This data indicates which Mobility Management events shall result in a notification to the gsmSCF. One or more events 
may be marked per subscriber.. These events are: 

Location update in the same VLR service area; 

Location update to another VLR service area; 

- IMSI attach; 

- MS initiated IMSI detach (explicit detach); 
Network initiated IMSI detach (implicit detach). 

9.2.1.2 gsmSCF address 

This is the address of the gsmSCF where the Mobility Management event notification shall be sent to. The gsmSCF 
address is in E.164 format. 

9.2.1.3 Service Key 

The Service Key is included in the notification message to the gsmSCF. It indicates to the gsmSCF which Service Logic 
shall be applied. 

9.2.1.4 CSI State 

The CSI state indicates whether the M-CSI is active or not. 



£75/ 



3GPP TS 23.078 version 3.10.0 Release 1999 



393 



ETSI TS 123 078 V3.10.0 (2001-09) 



9.2.1.5 



Notification flag 



The notification flag indicates whether the change of the M-CSI shall trigger Notification on Change of Subscriber Data 
or not. 

9.2.1.6 gsmSCF address list for CS I 

The gsmSCF address list indicates a list of gsmSCF addresses to which Notification on Change of Subscriber Data is to 
be sent. This list is common to all CSI. 

9.3 Procedures for Mobility management 

The different procedures for Mobility Management are shown in Figures 9.2a to 9.2e. 

Figure 9.2a: Location Update within a single VLR Service Area. (The VLR Service area may be in the HPLMN or in 
the VPLMN.); 

Figure 9.2b: Location Update from one VLR Service Area to another VLR Service Area. (Both VLR Service Areas 
are in the HPLMN or in the same VPLMN.); 

Figure 9.2c: Location Update from one PLMN to another PLMN: 

- update from HPLMN to VPLMN; 

- update from VPLMN to HPLMN; 

- update from one VPLMN to another VPLMN. 
Figure 9.2d IMSI Detach (in HPLMN or in VPLMN): 

explicit detach (the MS has been switched off by the subscriber); 

implicit detach (the network has not received a periodic paging update from the MS and assumes that 
the MS is switched off or unreachable). 

Figure 9.2e IMSI Attach (in HPLMN or in VPLMN): 

attach (the MS has been switched on by the subscriber - subscription data is still available in the VLR, 
no location update is needed). 



Home Network 
(HPLMN) 



Serving Network 
(HPLMNA^PLMN) 




MS 

(subscriber moves within "^ 
VLR Service Area) 



Figure 9.2a: Location Update within a single VLR Service Area 
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Home Network 
(HPLMN) 




Serving Network 
(HPLMNA^PLMN) 

( MSC ) 






(subscriber moves to other 

VLR Service Area within 

same PLMN) 




Figure 9.2b: Location Update from one VLR Service Area to another VLR Service Area 



Home Network 
(HPLMN) 



Serving Network B 
(HPLMN/VPLMN) 




(subscriber moves to 
other PLMN) 



Serving Network A 
(HPLMN/VPLMN) 

( IVISC ) 




Figure 9.2c: Location Update from one PLIUIN to anothier PLIVIN 



Home Network 
(HPLMN) 



Serving Network 
(HPLMN/VPLMN) 




MS is switched off 
or detached 



Figure 9.2d: IIVISI Detach (implicit/explicit) 



Home Network 
(HPLMN) 




gsmSCF)-<- 



Serving Network 
(HPLMN/VPLMN) 



MAP 



(notification) 




MS is switched on 



Figure 9.2e: IIVISI Attach 
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When a Mobility Management Event has taken place and the processing has been completed, then the VLR may find it 
necessary to send a notification to the gsmSCF. The processing of the Mobility Management event in the VLR is not 
suspended by the sending of the notification nor is it in any way affected by the notification. 

The sending of a Mobility Management notification to gsmSCF is independent of other CAMEL subscription data for a 
subscriber. E.g. a subscriber may have M-CSI without O-CSI or VT-CSI. 

The sending of a Mobility Management event notification is subscription based. 

Refer to clause 9.2. 1 for a description of M-CSI and the different Mobility Management events that may lead to a 
notification to the gsmSCF. 

9.3.1 Procedure descriptions 

9.3.1 .1 Procedure Set_Notification_Type 

This procedure is called from process Update_Location_VLR in 3GPP TS 23.012 [32]. It checks the information 
element 'Location Update Type', which the VLR receives from the MSC via MAP_UPDATE_LOCATION_AREA 
service. This element identifies the type of Location Update requested by the mobile station. 

The possible values of this parameter are specified in 3GPP TS 24.008 [33]. 

The type of Location Update that was requested by the mobile station determines which Mobility Management 
notification message shall be sent to the gsmSCF. 

The values 'Periodic Updating' and 'Reserved' shall not lead to a Mobility Management notification to the gsmSCF. 



£75/ 



3GPP TS 23.078 version 3.10.0 Release 1999 



396 



ETSI TS 123 078 V3.10.0 (2001-09) 



Procedure Set_Notification_Type 

r N 

/* Determining tlie type of Mobility l'_^ 
Management event notification 
to be sent to tlie gsmSCF. */ 



1(1) 



Location 
4Jpclate Type?^ 



'IMSI Attacli' 



'Nomal 

Location 

Updating' 



'Reserved' 

or 

'Periodic Updating 




No 



Notify := 
Attach 



Yes 



Notify := Location 

update in ttie same 

VLR Service Area 



Notify := Location 
update to tine new 
VLR Service Area 



No notification 
required 




Figure 9.3: Procedure Set_Notification_Type (sheet 1) 



9.3.1.2 



Procedure Notify_gsmSCF 



This procedure is called from the process 'Update_Location_Area_VLR' and process 'Detach_IMSI_VLR' in 3GPP 
TS 23.012 [32]. It is also called from the process 'Update_Location_VLR' in 3GPP TS 29.002 [4]. 
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The calling process passes on the variable 'Notify' to the procedure 'Notify_gsmSCF'. This variable indicates which 
Mobility Management notification may be necessary to be sent to the gsmSCF. If this variable has a value NULL, then 
no notification shall be sent to the gsmSCF. 

If a notification may be necessary to be sent to the gsmSCF, then the procedure checks the presence of M-CSI. 

If M-CSI is present and the Mobility Management event indicated in the variable 'Notify' is marked in M-CSI, 
then a notification shall be sent to the gsmSCF. 

If M-CSI is not present or the Mobility Management event indicated in the variable 'Notify' is not marked in M- 
CSI, then no notification shall be sent to the gsmSCF. 
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Procedure Notify_gsmSCF 

/* Sending a notification to the, _^ 
gsmSCF, if needed. 7 




Yes 



Send IVIIVI Event 
Notification 



' \ 

Waiting_for_ \ 

NotificationReply ! 



Send IVIIVI Event 
Notification 
Positive Response 




1(1) 



/* Signals to/from the right areK 
to/from the process 
'MM_Event_Notification_VLR' 
in 3GPP TS 29.002. 7 



Send MM Event 
Notification 
Negative Respond 



Figure 9.4: Procedure Notify_gsmSCF (sheet 1) 
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9.4 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL for Mobility Management 
control. 

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorization is a functional classification, i.e., stage 2 information, and not a stage 3 classification to be used for the 
ASN. 1 syntax of the protocol. 

The following principles apply for the handling of the lEs by the receiving entity: 

The gsmSCF may silently discard any IE which it does not functionally support. 

The VLR shall functionally support all lE's which can be sent to it. 

9.4.1 VLR to gsmSCF information flows 
9.4.1 .1 Mobility Management event Notification 

9.4.1.1.1 Description 

This IF is generated by the VLR when it shall notify the gsmSCF of a Mobility Management event. 

9.4.1.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Event Met 


M 


This IE indicates the type of Mobility Management that lead to the 
notification. The value of this IE shall be one of the following. 

- Location update in the same VLR service area 

- Location update to another VLR service area 

- IMSI attach 

- MS initiated IMSI detach (explicit detach) 

- Network initiated IMSI detach (implicit detach) 


Service Key 


M 


This IE indicates the Service Logic that the gsmSCF shall apply. 


IMS! 


M 


This IE identifies the mobile subscriber to whom the Mobility Event 
applies. 


Basic MSISDN 


M 


This IE identifies the mobile subscriber to whom the Mobility Event 
applies. 


Location Information 


C 


This IE indicates the current location of the MS. 
This IE is described in the next table. 


Supported CAMEL Pliases 


M 


This IE indicates the CAMEL Phases that are supported by the 
MSC/VLR in which the MS is registered after the mobility management 
event. 


M Mandatory (Tlie IE shall always be sent). 
C Conditional (The IE shall be sent, if available). 
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Location Information is defined in 3GPP TS 23.018 [3]. The following differences apply: 



Information element name 


Required 


Description 


Service area ID 


C1 


See 3GPPTS 23.018 [3]. 


Cell ID 


C1 


See 3GPPTS 23.018 [3]. 


Current Location Retrieved 


- 


Not applicable 


Location area ID 


C1 


See 3GPP TS 23.003 [37]. 


Selected LSA Identity 


c 


This IE indicates the LSA identity associated with the current position 
of the MS. Shall be sent if the LSA ID in the subscriber data matches 
the LSA ID of the current cell. In the case of multiple matches the LSA 
ID with the highest priority shall be sent. See 3GPP TS 23.073 [23]. 


C Conditional (The IE shall be sent, if available and SoLSA is supported). 

C1 Conditional (The IE shall be sent, if available. One and only one of the three conditional lEs shall be sent). 
Not applicable. 



9.4.2 HLR to VLR information flows 
9.4.2.1 Delete Subscriber Data 

9.4.2.1.1 Description 

This IF is used by an HLR to remove certain subscriber data from a VLR if the subscription of one or more 
supplementary services or basic services is withdrawn. Note that this IF is not used in the case of erasure or de- 
activation of supplementary services. This IF is specified in 3GPP TS 29.002 [4]. 

9.4.2.1.2 Information Elements 

The Delete Subscriber Data contains the following CAMEL specific IE for Mobility Management: 



Information element name 


Required 


Description 


CAMEL Subscription Info 
Withdraw 


C 


This IE identifies that all CSIs shall be deleted from the subscriber data 
in VLR. 


Specific CSI Withdraw 


C 


This IE is used to indicate that only M-CSI shall be deleted from the 

VLR. 

This IE should not be sent when CAMEL Subscription Info Withdraw is 

present. 


C Conditional (The IE shall be sent when deletion is requested). 



9.4.2.2 



Insert Subscriber Data 



9.4.2.2.1 Description 

This IF is used by an HLR to update a VLR with certain subscriber data. This IF is specified in 3GPP TS 29.002 [4]. 

9.4.2.2.2 Information Elements 

Insert Subscriber Data contains the following CAMEL specific IE for Mobility Management: 



Information element name 


Required 


Description 


M-CSI 


C 


This IE identifies the subscriber as having mobility management 
notification services. It contains the events that shall be reported, the 
gsmSCF Address and the Service Key. 


C Conditional (The IE shall be sent, if required). 
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M-CSI contains the following information: 



Information element name 


Required 


Description 


GsmSCF Address 


M 


This IE is described in clause 9.2.1 . 


Service Key 


M 


This IE is described in clause 9.2.1 . 


Mobility IVIanagement Triggers 


M 


This IE indicates which IVIobility IVIanagement events shall be 
reported to the gsmSCF. It shall contain one or more of the following 
elements: 

- Location update in the same VLR service area 

- Location update to another VLR service area 

- IIVISI attach 

- MS initiated IMS! detach (explicit detach) 

- Network initiated IMS! detach (implicit detach) 


IVI IVIandatory (The IE shall always be sent). 



10 Control and interrogation of subscription data 

Support of the procedures described in this clause in CAMEL Phase 3 is a network operator option. 

10.1 Architecture 

10.1.1 Functional Entities used for CAMEL 

This clause describes the functional architecture required to support control and interrogation of subscription data. 
Figure 10.1 shows the functional entities involved in CAMEL support of control and interrogation of subscription data. 



Home Network 




HLR 



<---- MAP > 




.gsmSCF, 



Figure 10.1 : Functional archiitecture for support of control and interrogation of subscription data 

gsmSCF: see clause 3.1. 

HLR: The HLR may provide an interface to the gsmSCF for the Any Time Subscription Interrogation and Any Time 
Modification procedures. The gsmSCF may provide an interface to the HLR for the Notify Subscriber Data Change 
procedure. 

1 0.1 .2 Interfaces defined for CAMEL 

This clause describes the interface applicable to CAMEL control of subscription data. It specifies on a high level the 
functions specific to CAMEL. 

10.1.2.1 gsmSCF -HLR 

This interface is used by the gsmSCF to interrogate or modify information in the HLR. As a network operator option, 
the HLR may refuse to provide or modify the information requested by the gsmSCF. This interface is also used by the 
HLR to notify the gsmSCF of a change of subscriber data. 
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1 0.2 Procedures for CAMEL 

1 0.2.1 Any Time Subscription Interrogation 

Handling of Any Time Interrogation for Subscription Information Retrieval involves the following process: 

- CAMEL_ATSI_HLR. 

If an OSS needs the Subscription Information, the gsmSCF initiates a transaction to the HLR by sending an Any Time 
Subscription Interrogation Request. 
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Process CAMEL_ATSLHLR 

/* Process in the HLR receiving i _^ 

an Any Time Subscription Interrogationi 
request from gsmSCF. */ 



1(2) 



/* Signals to/from ttie left are to/fromL 
thegsmSCF. */ 



Idle 



Any Time 
^ Interrogati 




Subscription 
Request 



ion 



No 



No 



Yes 




Error := 
"Unknown 
Subscriber" 



Error := 
"ATSI Not 
A llowed" 



Any Time Subscription 
Interrogation negative 
response (Error) 



Idle 



Figure 10.2a: Process CAMEL_ATSI_HLR (sheet 1) 
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Process CAMEL_ATSLHLR 

/* Process in the HLR receiving i _^ 

an Any Time Subscription Interrogationi 
request from gsmSCF. */ 



2(2) 



/* Signals to/from ttie left are to/fromL 
thegsmSCF. */ 





Set pointer 

to tfie next 

request 



Set pointer 

to the first 

request 




SS data 



CSI 

Supported CAMEL phases 
ODB data 

Reqtfestedidaja 
available^ 

No 

Yes 



Append requested 
data to return 
result 



Error := 

"Information 

Not A vailable" 




Requested interrogation is valid? 
(refer to 3GPP TS 23.01 1 , 23.082 
and 23.088) 



Error := 

"Unexpected 

Data Value" 




At least one of the 
requested data was 
available? 



No 



Any Time Subscription 
Interrogation ack 



Any Time Subscription 
Interrogation negative 
response prror) 



Idle 



Figure 10.2b: Process CAMEL_ATSI_HLR (sheet 2) 
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1 0.2.2 Any Time Modification 

Handling of Any Time Modification involves the following process: 

- CAMEL_ATM_HLR. 

The following procedures are involved: 

- ATM_Modify_Data 

This procedure checks which data shall be modified and calls the appropriate data modification procedure. 

- ATM_Modify_CSI_Data 

If the CSI indicated in the ATM request is not available in the HLR, then an error is returned. 
Otherwise, the CSI state and/or Notification-to-CSE flag are set as instructed with the ATM request. 

- ATM_Modify_CF_Data 

When only the SS-code and (optionally) a Basic Service code are present in the ATM request, then all Call 
Forwarding data belonging to this SS code and basic service code is erased. 
Otherwise, the behaviour is as follows: 

If a valid SS state is present in the ATM request, then an SS state transition is performed. 

If a valid FTN, FTN sub address or No Reply Condition Time is present in the ATM request, then the 
indicated variable is modified. 

Before modification of CF data (SS state changed to 'registered', insert or change of FTN), the interaction 
checks between CF and ODB and between CF and CB shall be performed as described in 3GPP 
TS 23.015 [40] and TS 23.082 [27] respectively. The CF data shall only be modified if the changed new CF 
data would not conflict with the existing ODB or CB entries. 

If an instruction to modify the notification-to-CSE flag is present in the ATM request, then the notification- 
to-CSE flag is modified. 

- ATM_Modify_CB_Data 

When only the SS-code and (optionally) a Basic Service code are present in the ATM request, then all Call 
Barring data belonging to this SS code and basic service code is erased. 
Otherwise, the behaviour is as follows: 

If a valid SS state is present in the ATM request, then an SS state transition is performed. 

Before modification of CB data (SS state), the interaction checks between CF and CB shall be performed as 
described in 3GPP TS 23.088 [39]. The CB data shall only be modified if the changed new CB data would 
not conflict with the existing CF entries. 

If a valid Password or 'Wrong password attempt counter' is present in the ATM request, then the indicated 
variable is modified. 

If an instruction to modify the notification-to-CSE flag is present in the ATM request, then the notification- 
to-CSE flag is modified. 

After having executed the Any Time Modification instruction from the gsmSCF, the HLR calls the procedure 
CAMEL_NSDC_HLR, which sends notifications to gsmSCF(s), if required. 
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Process CAMEL_ATM_HLR 

/* Process in the HLR receiving 

an Any Time Subscription IVlodification 

request from gsmSCF. */ 



Idle 



Any Time 
^Modificatiqn 
reoLiest 




No 



No 



No 



|\TM_Modify 
Data 




Fail 



Set Result to 
modified data 



Any Time 
Modification 

ack I 



OAMEL_NSDO 
HLR 



Idle 



1(1) 



/* Signals to/from the left are to/from K 
the gsmSCF, unless otherwise indicated?) 



Set UE= 
Not available" 



Set UE= 
"Unknown 
subscriber" 



Set UE= 
"ATM Not 
A llowed" 



/Any Time 

^ Modification 

\ Frrpr I 



Figure 10.3: Process CAMEL_ATM_HLR (sheet 1) 
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Procedure ATM_Modify_Data 

/* Procedure in the HLR to modify subscriber ' 
data as a result of an ATM request. */ 



1(1) 



^Bitato'be 
\rriodifiecl 



CSI 



fTM_Modify 
CSI Data 



CF Data 



CB Data 



fTM_Modify 
CF Data 



fTM_Modify_ 
CB Data 




Not OK 



OK 




Not OK 




Not OK 



SetUE= 
"InformationNotAvailable" 



Set UE in accordance 

with3GPPTS23.bl1 

and 23.082 



Set UE in accordance 

with 3GPP TS 23.011 

and 23.088 



Set Result= 
"Pass" 



Set Result= 
"Fail" 




Figure 10.4: Procedure ATM_Modify_Data (sheet 1) 
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Procedure ATM_Modify_CSI_Data 

V Procedure in the HLR to modify CSI data _^ 
as a result of an ATIVI request. */ 



Set Result= 
"Not OK" 



No 



No 




Modify CSI 
state 



No 




Modify 
notification flaci 



Set Result= 
"OK" 




Requested CSI 
available in HLR? 



Modify CSI state 
requested? 



Modify notification 
flag requested? 



1(1) 



Figure 10.5: Procedure ATM_Modify_CSI_Data (sheet 1) 
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Procedure ATM_Modify_CF_Data 



/* Procedure in the HLR to modify CallL' 
Forwarding data, as a result of an 
ATIVI request. 7 



1(1) 



Erase Call 

Forwarding 

Data 




Set Call 

Fora/arding 

state 



---> 




Set Result= 
"OK" 



Set Result= 
"Not OK" 



Yes 



Set notification 
to-CSE flag 

7 

Set Result= 
"OK" 



Only SS-code and 
(optionally) Basic Service 
present in ATM? 



SS-status present in ATM? 



Requested CF state transition valid? 

(refer 3GPP TS 23.082 and 3GPP TS 23.01 1 ) 



Check interaction with ODB data pass? 
(refer 3GPPTS 23.01 5) 



Check interaction with CB data pass? 

(by equivalent function to CFU1, CFU2, CFU3 

or CFU4. See 3GPP TS 23.082) 



FTN, FTN sub address or 
No Reply Condition Time 
present in ATM? 



Requested FTN, FTN sub address or 

No Reply Condition Time valid? 

(refer 3GPP TS 23.082 and 3GPP TS 23.011) 

Set FTN, FTN sub address or 
No Reply Condition Time 




Notification flag instruction 
present in ATM? 



Notel 

When ATM contains 'BasicService', then 

the changes to CF apply to that BasicService only. 

When ATM does not contains 'BasicService', 

then the changes to CF apply to all BasicService. 

Note 2 

Changes to Call Forwarding data shall be done 
in accordance with 3GPP TS 23.082 and 
3GPPTS 23.011. 



Figure 10.6: Procedure ATM_Modify_CF_Data (sheet 1) 
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Procedure ATM_Modify_CB_Data 

/* Procedure in the HLR to modify Call^ _^ 
Barring data, as a result of an 
ATIVI request. 7 



1(1) 



Erase Call 

Barring 
Data 



Set Result= 
"OK" 




^ Note 1 

\ ^ When ATM contains 'BasicService', then the changes 
to CB apply to that BasicService only. 
When ATM does not contains 'BasicService', 
then the changes to CB apply to all BasicService. 

Note 2 

Changes to Call Barring data shall be done 
in accordance with 3GPP TS 23.088 and 
3GPPTS 23.011. 



Only SS-code and 
(optionally) Basic Service 
present in ATM? 



SS-status present in ATM? 



Requested CB state transition valid? 

(refer 3GPP TS 23.088 and 3GPP TS 23.01 1 ) 



Check interaction with CF data pass? 
(by equivalent function to B03 or BI2. 
See 3GPPTS 23.088) 



Password or 'wrong password attempt counter' 
present in ATM? 



Password or 'wrong password attempt counter' valid? 
(refer 3GPP TS 23.088 and 3GPP TS 23.01 1 ) 



Set Password or 'wrong password attempt counter' 



Notification flag instruction 
present in ATM? 



Figure 10.7: Procedure ATM_Modify_CB_Data (sheet 1) 

1 0.2.3 Notify Subscriber Data CInange 

Changes of CSI, Call Forwarding data, Call Barring data or ODB data shall be notified only if the CSI, Call Forwarding 
data, Call Barring data or ODB data is marked with the Notification-to-CSE flag. 
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The HLR maintains a list of gsmSCF address(es) for Call Forwarding Data, Call Barring Data, ODB and CSI. When 
any of these items has been modified, a notification shall be sent to each gsmSCF in the corresponding list. 

The sending of a notification to the gsmSCF may be triggered by the following processes: 

subscriber data change by administrative procedure; 

subscriber data changed by subscriber; 

subscriber data changed by Any Time Modification request from gsmSCF; 

subscriber data changed due to a change of other subscriber data; 

subscriber data change due to Location Update. 

When the change of subscriber data was requested by Any Time Modification the notification of change of subscriber 
data shall not be sent to the gsmSCF which originated this Any Time Modification request. 

Each gsmSCF shall be notified only once. Multiple occurrence of gsmSCF Address in these lists shall not lead to 
multiple notification. 

Handling of Notify Subscriber Data Change involves the following procedure: 

- CAMEL_NSDC_HLR. 

If a change of subscriber data needs to be notified to the gsmSCF, then the HLR initiates a transaction to the gsmSCF 
by sending Notify Subscriber Data Change message. 
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Procedure CAMEL_NSDC_HLR 

r N 

/* Procedure in the HLR to notify 
tlie gsmSCF about a ctiange in 
subscriber data. */ 




Yes 




Nofity_Subscriber 
Data_Cliange 



/ Wait for 

\ response / 



Nofity_Subscriber 
'Data_Cliapge 
response 



Go to next 
position in list 




1(1) 



/* Signals to/from the left are to/fron 
the gsmSCF. */ 



Notification flag set for this data item? 



Start at position 1 of gsmSCF address list 
associated with this data item. 



End of gsmSCF address list? 



Valid gsmSCF address? 



Data modification requestd by ATM 
from this gsmSCF? 



Figure 10.8: Procedure CAMEL_NSDC_HLR (sheetl) 



1 0.3 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 
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Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorization is a functional classification, i.e. stage 2 information, and not a stage 3 classification to be used for the 
ASN. 1 syntax of the protocol. 

The following principles apply for the handling of the lEs by the receiving entity: 

The gsmSCF may silently discard any IE which it does not functionally support. 

The HLR shall return an error if it does not functionally support an IE which it receives. 
Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [4]. 

1 0.3.1 gsmSCF to HLR information flows 
10.3.1 .1 Any Time Subscription Interrogation Request 

10.3.1.1.1 Description 

This IF is used to request subscription information from the HLR at any time. 

10.3.1.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


GsmSCF Address 


M 


This IE indicates the address of the interrogating gsmSCF. 


Requested Info 


M 


This IE indicates the type of subscriber information being requested: 
This shall consist of one or more of the following list: 

- supplementary service, described in a table below 

- Operator Determined Barring 

- CAMEL Subscription Information, described in a table below 

- supported CAMEL phases in VLR 

- supported CAMEL phases in SGSN 


Subscriber Identity 


M 


This IE identifies the subscriber for which the information is requested. 
The identity shall be either: 

- IMSI, or 

- MSISDN 


IVI IVIandatory (The IE sliall always be sent). 



Supplementary service contains the following information: 



Information element name 


Required 


Description 


SS code 


M 


This IE indicates a supplementary service as defined in 3GPP 

TS 22.004 [25]. 

Only the Call Forwarding and Call Barring supplementary services are 

allowed for this IE. 


Basic Service 





See 3GPP TS 22.002 [24]. 


M Mandatory (The IE shall always be sent). 
Optional (Service Logic Dependent). 



CAMEL subscription information contains the following information: 



Information element name 


Required 


Description 


CAMEL subscription information 


M 


This IE indicates which CAMEL Subscription Information is requested. 
It shall be one of the following elements: 

0-CSI/T-CSI/VT-CSI/TIF-CSI/GPRS-CSI/SMS-CSI/SS-CSI/M-CSI/D- 
CSI 


M Mandatory (The IE shall always be sent). 
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1 0.3.1 .2 Any Time Modification Request 
10.3.1.2.1 Description 

This IF is used to modify information in the HLR at any time. 



10.3.1.2.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE indicates the address of the interrogating gsmSCF. 


Subscriber Identity 


M 


This IE identifies the subscriber for which the information is requested. 
The identity shall be either: 

- IMSI, or 

- MSISDN 


IVIodification Request for Call 
Forwarding SS data 





This IE indicates the data of Call Forwarding data to be modified. It is 
described in a table below. 


IVIodification Request for Call 
Barring SS data 





This IE indicates the data of call barring data to be modified. It is 
described in a table below. 


IVIodification Request for CAIVIEL 
Subscription Information 





This IE indicates the IVIodification Request for CAMEL Subscription 
Information. It is described in a table below. 


IVI Mandatory (The IE shall always be sent). 
Optional (Service Logic dependent). 



Modification Request for Call Forwarding SS data contains the following information: 



Information element name 


Required 


Description 


SS Code 


M 


This IE indicates Call Forwarding supplementary service as defined in 
3GPP TS 22.004 [25]. 


Basic Service 





See 3GPP TS 22.002 [24]. 


SS Status 





See 3GPP TS 23.01 1 [26]. Provisioning and withdrawal are not 
allowed for the gsmSCF. 


Forwarded-to Number 





See 3GPP TS 23.082 [27]. 


Forwarded-to Subaddress 





See 3GPP TS 23.082 [27]. 


No Reply Condition Time 





See 3GPP TS 23.082 [27]. 


Modify Notification Flag 





This IE contains an instruction to activate or de-activate the 
Notification-to-CSE flag. 


M Mandatory (The IE shall always be sent). 
Optional (Service Logic dependent). 



Modification Request for Call Barring SS data contains the following information: 



Information element name 


Required 


Description 


SS Code 


M 


This IE indicates Call Barring supplementary service as defined in 
3GPP TS 22.004 [25]. 


Basic Service 





See 3GPP TS 22.002 [24]. 


SS Status 





See 3GPP TS 23.01 1 [26]. Provisioning and withdrawal are not 
allowed for the gsmSCF. 


Password 





See 3GPPTS 23.011 [26]. 


Wrong password attempts counter 





See 3GPPTS 23.011 [26]. 


Modify Notification flag 





This IE contains an instruction to activate or de-activate the 
Notification-to-CSE flag. 


M Mandatory (The IE shall always be sent). 
Optional (Service Logic dependent). 
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Modification Request for CAMEL Subscription Information contains the following information: 



Information element name 


Required 


Description 


Requested CSI 


M 


This IE indicates which CSI shall be modified. Only one CSI may be 
changed in one ATM Request. 


Modify Notification flag 





This IE contains an instruction to activate or de-activate the 
Notification-to-CSE flag. 


IVIodify CSI state 





This IE contains an instruction to activate or de-activate the CSI. 


M Mandatory (The IE shall always be sent). 
Optional (Service Logic dependent). 



1 0.3.1 .3 Notify Subscriber Data Change response 

10.3.1.3.1 Description 

This IF is used by the gsmSCF to respond to the HLR of the change of subscriber data notify. 

10.3.1.3.2 Information Elements 

This IF contains no information elements. 

10.3.2 HLR to gsmSCF information flows 
10.3.2.1 Any Time Subscription Interrogation ack 

10.3.2.1.1 Description 

This IF is used by the HLR to provide the requested subscription information to the gsmSCF. 

10.3.2.1.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Call Forwarding SS data 


C 


This IE is described in a table below. 


Call Barring SS data 


C 


This IE is described in a table below. 


Operator Determined Barring data 


c 


This IE is described in a table below. 


CAMEL Subscription Information 


c 


This IE is described in a table below. 


Supported CAMEL phases in VLR 


c 


This IE indicates the CAMEL phase supported in the VLR. 


Supported CAMEL phases in 
SGSN 


c 


This IE indicates the CAMEL phase supported in the SGSN. 


C Conditional (The IE shall be sent, if requested and available). 



Call Forwarding SS data contains the following information: 



Information element name 


Required 


Description 


Forwarding Feature List 


C 


See the table below 


Notification-to-CSE Flag 


C 


This IE indicates whether the gsmSCF is notified of a change of Call 
Forwarding SS data. 


C Conditional (The IE shall be sent, if available and applicable). 
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Forwarding Feature List contains 1 to 32 items of the following information: 



Information element name 


Required 


Description 


Basic Service 


C 


See 3GPP TS 22.002 [24]. 


SS Status 


C 


See 3GPPTS 23.011 [26]. 


Forwarded-to Number 


c 


See 3GPP TS 23.082 [27]. 


Forwarded-to Subaddress 


c 


See 3GPP TS 23.082 [27]. 


Subscription Options 


c 


See 3GPP TS 23.082 [27]. 


No Reply Condition Time 


c 


See 3GPP TS 23.082 [27]. 


C Conditional (The IE shall be sent, if available and applicable). 



Call Barring SS data contains the following information: 



Information element name 


Required 


Description 


Call Barring Feature List 


C 


See the table below. 


Password 


C 


See 3GPPTS 23.011 [26]. 


Wrong password attempts counter 


c 


See 3GPPTS 23.011 [26]. 


Notification-to-CSE flag 


c 


This IE indicates whether the gsmSCF is notified of a change of Call 
Barring SS data. 


C Conditional (The IE shall be sent, if available and applicable). 



Call Barring Feature List contains 1 to 32 items of the following information: 



Information element name 



Required 



Description 



Basic Service 



See 3GPP TS 22.002 [24]. 



SS Status 



See 3GPPTS 23.011 [26]. 



Conditional (The IE shall be sent, if available and applicable) 



Operator determined barring data contains the following information: 



Information element name 


Required 


Description 


ODB General Data 


C 


This IE indicates the set of subscribers features that the network 
operator or the service provider can regulate. 


ODB HPLMN Specific Data 


C 


This IE indicates the set of subscribers features that the network 
operator or the service provider can regulate only when the subscriber 
is registered in the HPLMN. 


Notification-to-CSE flag 


c 


This IE indicates whether the gsmSCF is notified of a change of ODB 
data. 


C Conditional (The IE shall be sent, if available and applicable). 



CAMEL Subscription Information contains the following information: 



Information element name 


Required 


Description 


0-CSI 


C 


See clause 4.3.1. 


D-CSI 


C 


See clause 4.3.2. 


T-CSI 


c 


See clause 4.3.4. 


VT-CSI 


c 


See clause 4.3.5. 


TIF-CSI 


c 


See clause 4.3.6.2. 


GPRS-CSI 


c 


See clause 6.3.1. 


SMS-CSI 


c 


See clause 7.3.1. 


SS-CSI 


c 


See clause 8.2.1. 


M-CSI 


c 


See clause 9.2.1. 


C Conditional (The IE shall be sent, if requested and available). 



1 0.3.2.2 Any Time Modification ack 
10.3.2.2.1 Description 

This IF is used by the HLR to provide the modified information to the gsmSCF. 
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10.3.2.2.2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


Call Forwarding SS data 


C 


This IE is described in a table below. 


Call Barring SS data 


C 


This IE is described in a table below. 


CAMEL Subscription Information 


c 


This IE is described in a table below. 


C Conditional (The IE shall be sent if it was modified). 



Call Forwarding SS data contains the following information: 



Information element name 


Required 


Description 


SS Code 


C 


This IE indicates Call Forwarding supplementary service as defined in 
3GPP TS 22.004 [25]. 


Forwarding Feature List 


C 


See the table below. 


Notification-to-CSE Flag 


c 


This IE indicates whether the gsmSCF is notified of a change of Call 
Forwarding SS data. 


C Conditional (The IE shall be sent, if available). 



Forwarding Feature List contains 1 to 32 items of the following information: 



Information element name 


Required 


Description 


Basic Service 


C 


See 3GPP TS 22.002 [24]. 


SS Status 


C 


See 3GPPTS 23.011 [26]. 


Forwarded-to Number 


c 


See 3GPP TS 23.082 [27]. 


Forwarded-to Subaddress 


c 


See 3GPP TS 23.082 [27]. 


Subscription Options 


c 


See 3GPP TS 23.082 [27]. 


No Reply Condition Time 


c 


See 3GPP TS 23.082 [27]. 


C Conditional (The IE shall be sent, if available and applicable). 



Call Barring SS data contains the following information: 



Information element name 


Required 


Description 


SS Code 


C 


This IE indicates Call Barring supplementary service as defined in 
3GPP TS 22.004 [25]. 


Call Barring Feature List 


C 


See the table below. 


Password 


C 


See 3GPPTS 23.011 [26]. 


Wrong password attempts counter 


c 


See 3GPPTS 23.011 [26]. 


Notification-to-CSE flag 


c 


This IE indicates whether the gsmSCF is notified of a change of Call 
Barring SS data. 


C Conditional (The IE shall be sent, if available). 



Call Barring Feature List contains 1 to 32 items of the following information: 



Information element name 


Required 


Description 


Basic Service 


C 


See 3GPP TS 22.002 [24]. 


SS Status 


C 


See 3GPPTS 23.011 [26]. 


C Conditional (The IE shall be sent, if available and applicable). 
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CAMEL Subscription Information contains the following information: 



Information element name 


Required 


Description 


0-CSI 


C 


See clause 4.3.1. 


D-CSI 


C 


See clause 4.3.2. 


T-CSI 


c 


See clause 4.3.4. 


VT-CSI 


c 


See clause 4.3.5. 


TIF-CSI 


c 


See clause 4.3.6.2. 


GPRS-CSI 


c 


See clause 6.3.1. 


SMS-CSI 


c 


See clause 7.3.1. 


SS-CSI 


c 


See clause 8.2.1. 


M-CSI 


c 


See clause 9.2.1. 


C Conditional (The IE shall be sent, if it was modified). 



1 0.3.2.3 Notify Subscriber Data Change 
10.3.2.3.1 Description 

This IF is used by the HLR to notify to the gsmSCF of the change of subscriber data. 



10.3.2.3.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


IMSI 


M 


The IMSI is used to identify the subscriber. 


MSISDN 


M 


The MSISDN is used to identify the subscriber. 


Call Forwarding SS data 


C 


This IE is described in a table below. 


Call Barring SS data 


C 


This IE is described in a table below. 


Operator Determined Barring 
data 


c 


This IE is described in a table below. 


CAIVIEL Subscription 
Information 


c 


This IE is described in a table below. 


M Mandatory (The IE shall always be sent). 

C Conditional (The IE shall be sent, if available). 



Call Forwarding SS data contains the following information: 



Information element name 


Required 


Description 


SS Code 


C 


This IE indicates Call Forwarding supplementary service as defined in 
3GPP TS 22.004 [25]. 


Forwarding Feature List 


C 


See the table below. 


Notification-to-CSE Flag 


c 


This IE indicates whether the gsmSCF is notified of a change of Call 
Forwarding SS data. 


C Conditional (The IE shall be sent, if available). 



Forwarding Feature List contains 1 to 32 items of the following information: 



Information element name 


Required 


Description 


Basic Service 


C 


See 3GPP TS 22.002 [24]. Also compound basic service codes can be 
used in this operation if the subscriber has used a compound code 
when modifying the SS (e.g. all bearer services compound code). 


SS Status 


C 


See 3GPP TS 23.011 [26]. 


Forwarded-to Number 


c 


See 3GPP TS 23.082 [27]. 


Forwarded-to Subaddress 


c 


See 3GPP TS 23.082 [27]. 


Subscription Options 


c 


See 3GPP TS 23.082 [27]. 


No Reply Condition Time 


c 


See 3GPP TS 23.082 [27]. 


C Conditional (The IE shall be sent, if available and applicable). 
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Call Barring SS data contains the following information: 



Information element name 


Required 


Description 


SS Code 


C 


This IE indicates Call Barring supplementary service as defined in 
3GPP TS 22.004 [25]. 


Call Barring Feature List 


C 


See the table below. 


Password 


c 


See 3GPPTS 23.011 [26]. 


Wrong password attempts counter 


c 


See 3GPPTS 23.011 [26]. 


Notification-to-CSE flag 


c 


This IE indicates whether the gsmSCF is notified of a change of Call 
Barring SS data. 


C Conditional (The IE shall be sent, if available). 



Call Barring Feature List contains 1 to 32 items of the following information: 



Information element name 


Required 


Description 


Basic Service 


C 


See 3GPP TS 22.002 [24]. Also compound basic service codes can be 
used in this operation if the subscriber has used a compound code 
when modifying the SS (e.g. all bearer services compound code). 


SS Status 


C 


See 3GPPTS 23.011 [26]. 


C Conditional (The IE shall be sent, if available and applicable). 



Operator determined barring data contains the following information: 



Information element name 


Required 


Description 


ODB General Data 


C 


This IE indicates the set of subscribers features that the network 
operator or the service provider can regulate. 


ODB HPLIVIN Specific Data 


C 


This IE indicates the set of subscribers features that the network 
operator or the service provider can regulate only when the subscriber 
is registered in the HPLMN. 


Notification-to-CSE flag 


c 


This IE indicates whether the gsmSCF is notified of a change of ODB 
data. 


C Conditional (The IE shall be sent, if available and applicable). 



CAMEL Subscription Information contains the following information: 



Information element name 


Required 


Description 


0-CSI 


C 


See clause 4.3.1. 


D-CSI 


C 


See clause 4.3.2. 


T-CSI 


c 


See clause 4.3.4. 


VT-CSI 


c 


See clause 4.3.5. 


TIF-CSI 


c 


See clause 4.3.6.2. 


GPRS-CSI 


c 


See clause 6.3.1. 


SMS-CSI 


c 


See clause 7.3.1. 


SS-CSI 


c 


See clause 8.2.1. 


M-CSI 


c 


See clause 9.2.1 


C Conditional (The IE shall be sent, if it was modified). 



11 



Subscriber Location and State retrieval 



Support of the procedures described in this clause in CAMEL Phase 3 is a network operator option. 

11.1 Architecture 

11.1.1 Functional Entities used for CAMEL 

This clause describes Any Time Interrogation and CAMEL support of Location Services. Location Services is only 
supported in CAMEL Phase 3 . 
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Figure 11.1 indicates the functional entities involved in Any Time Interrogation and Location Services. 
This clause defines two procedures for Location Services: 

1) The interfaces between gsmSCF and GMLC for Location Services via the GMLC. 

2) The interface between gsmSCF and HLR for Any Time Interrogation and Active Location Retrieval. 
The operation of Location Services is described in 3GPP TS 22.071 [17]. 



HPLMN/VPLMN 



HPLMN 



(msc/vlr 




Figure 11.1a: Functional architecture for Any Time Interrogation 



HPLMN 




GMLC )<- 




-H gsmSCF. 



MAP 



Figure 11.1b: Functional architecture for CAMEL Support of Location Services 
gsmSCF: see clause 3.1. 

GMLC: A functional entity that allows external LCS Clients to request real-time information about a Mobile Station. 
The information that can be requested from the GMLC is the location of the mobile station. 

HLR: see clause 4.1. 

MSC/VLR: see clause 4.1. 

The information flows between the GMLC and functional entities other than the gsmSCF, have not been indicated in 
the functional architecture shown in figures 11.1. These information flows are outside the scope of the present 
document. 

11.1.2 Interfaces defined for CAMEL 

This clause describes the interfaces applicable to CAMEL. It specifies on a high level the functions specific to CAMEL. 
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11.1.2.1 gsmSCF - GMLC interface 

This interface is used by the gsmSCF to request information (Mobile Station location) from the GMLC at any time. 

11.1.2.2 GMLC - gsmSCF interface 

This interface is used by the GMLC to return the requested information (Mobile Station location) to the gsmSCF as 
requested by the gsmSCF via the Any Time Interrogation procedure. 

11.1.2.3 gsmSCF -HLR 

This interface is used by the gsmSCF to interrogate the HLR. As a network operator option, the HLR may refuse to 
provide the information requested by the gsmSCF. 

11.1.2.4 HLR -gsmSCF 

This interface is used by the HLR to return the requested information (Mobile Station location and/or Mobile Station 
state) to the gsmSCF as requested by the gsmSCF via the Any Time Interrogation procedure. 

1 1 .2 Procedures for CAMEL 
11 .2.1 Location Services 

Handling of Any Time Interrogation to obtain Location Information involves the following process: 

- CAMEL_ATI_GMLC. 

If an OSS needs to retrieve the active location of a Mobile Station, the gsmSCF initiates a transaction to the GMLC by 
sending a Any Time Interrogation Request. 
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Process CAMEL_ATI_GMLC 

I \ 

/* Process in the GMLC Receiving an Any Time" 
Interrogation request from the gsmSCF. 7 



Procedure in GIVILC 
See 3GPPTS 22.071 



Idle 



Any Time 
Mnterrogati(|)n 
Request 




No 



Obtain Locatior 
Information 



Any Time 

Interrogati 

^_ack 



ion 



^ 



Idle 



1(1) 



/* Signals to/from the left are to/from^ 
thegsmSCF. 7 



SetUE= 
ATI Not Allowed" 



Any Time 
Interrogation 

live response 




Figure 11.2: Process CAMEL_ATI_GMLC (sheet 1) 



£75/ 



3GPP TS 23.078 version 3.1 0.0 Release 1 999 423 ETSI TS 1 23 078 V3.1 0.0 (2001 -09) 



1 1 .2.2 Any Time Interrogation 



Handling of Any Time Interrogation to obtain Subscriber State and Location Information involves the following 
process: 

- CAMEL_ATI_HLR. 

If an OSS needs the Subscriber State and/or the Location Information, the gsmSCF initiates a transaction to the HLR by 
sending an Any_Time_Interrogation Request. 
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Process CAMEL_ATI_HLR 

/* Process in the HLR receiving an ANY Time' 
Interrogation request from gsmSCF.*/ 



/* Signals to/from the left are to/from\ 
the gsmSCF. */ 



Idle 



Any Time 
Mnterrogatipn 
reoLiest 




Provide_ 
Subscriberjnfo 

rinput data= 
requested info*/ 



Set UE= 
Unknown subscriber 



Any Time 

Interrogation 

ack 



Idle 



Set UE= 
"ATI Not Allowed" 



Any Time 
Interrogation 
negative 
response 



1(1) 



Figure 11.3: Process CAMEL_ATI_HLR (sheet 1) 



1 1 .3 Description of information flows 

This clause contains the detailed description of the information flows used by CAMEL. 
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Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This 
categorization is a functional classification, i.e. stage 2 information, and not a stage 3 classification to be used for the 
ASN. 1 syntax of the protocol. 

The following principles apply for the handling of the lEs by the receiving entity: 

The gsmSCF may silently discard any IE which it does not functionally support. 

The GMLC shall return an error if it does not functionally support an IE which it receives. 
Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [4]. 

1 1 .3.1 gsmSCF to GMLC information flows 
1 1 .3.1 .1 Any Time Interrogation Request 

11.3.1.1.1 Description 

This IF is used to request information (Mobile Station location) from the GMLC. 

1 1 .3.1 .1 .2 Information Elements 

The following information elements are required: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE indicates the address of the interrogating gsmSCF. 


Requested Info 


M 


This IE indicates the type of information that is requested. It shall 
have the following value: 
- Mobile Station location 


Mobile Station Identity 


M 


This IE identifies the Mobile Station of which the information is 
requested. The identity shall be either: 

- IMSI, or 

- MSISDN 


IVI Mandatory (The IE shall always be sent). 



1 1 .3.2 GMLC to gsmSCF information flows 
1 1 .3.2.1 Any Time Interrogation ack 

11.3.2.1.1 Description 

This IF is used by the GMLC to provide the requested information to the gsmSCF. 

1 1 .3.2.1 .2 Information Elements 

The following information element is required: 



Information element name 


Required 


Description 


Location Information 


C 


This IE indicates the location of the Mobile Station. 


C Conditional (The IE shall be sent if requested and available). 
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Location Information is defined in 3GPP TS 23.018 [3]. The following differences apply: 



Information element name 


Required 


Description 


Location number 


- 


Not applicable 


Service area ID 


- 


Not applicable 


Cell ID 


- 


Not applicable 


Geographical information 


C 


See 3GPP TS 23.032 [34]. The GIVILC receives Extended 
Geographical Information from the IVISC. The Extended 
Geographical Information shall be converted to the Geographical 
Information by the GIVILC. 


VLR number 


- 


Not applicable 


Current Location Retrieved 


- 


Not applicable 


MSC number 


c 


The GMLC receives the MSC number from the HLR in the 
SendRoutinglnfoForLCS MAP message. 


C Conditional (The IE shall be sent, if available). 
Not applicable. 



1 1 .3.3 gsmSCF to HLR information flows 
1 1 .3.3.1 Any Time Interrogation Request 
11.3.3.1.1 Description 

This IF is used to request information (subscriber state and/or location) from the HLR at any time. 



11.3.3.1.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


gsmSCF Address 


M 


This IE indicates the address of the interrogating gsmSCF. 


Requested Info 


M 


This IE indicates the type of subscriber information being requested: 

- Location Information 

- Subscriber State 

- Current Location 

Current Location shall not be present if Location Information is not present 
in Requested Info 


Subscriber Identity 


M 


This IE identifies the subscriber for which the information is requested. The 
identity shall be either: 

- IMSI, or 

- MSISDN 


M Mandatory (The IE shall always be sent). 



1 1 .3.4 HLR to gsmSCF information flows 
1 1 .3.4.1 Any Time Interrogation ack 



11.3.4.1.1 



Description 



This IF is used by the HLR to provide the requested subscriber location and/or subscriber state information to the 

gsmSCF. 
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11.3.4.1.2 



Information Elements 



The following information elements are required: 



Information element name 


Required 


Description 


Location Information 


C 


This IE indicates the location of the served subscriber. 


Subscriber State 


C 


This IE indicates the status of the MS. The possible values of the IE 
are: 

- CAMELBusy: The VLR has indicated that the MS is engaged in a 
transaction for a mobile originating or terminated circuit-switched call. 

NetworkDeterminedNotReachable: The VLR has indicated that the 
network can determine from its internal data that the MS is not 
reachable. 

- Assumedldle: The VLR has indicated that the state of the MS is 
neither "CAMELBusy" nor "NetworkDeterminedNotReachable". 

- NotProvidedFromVLR: The VLR did not provide any information on 
subscriber state even though it was requested. 


C Conditional (The IE shall be sent, if requested and available). 



Location Information is defined in 3GPP TS 23.018 [3]. The following differences apply: 



Information element name 


Required 


Description 


Service area ID 


CI 


See 3GPPTS 23.018 [3]. 


Cell ID 


C1 


See 3GPPTS 23.018 [3]. 


Location area ID 


CI 


See 3GPP TS 23.003 [37]. 


Selected LSA Identity 


c 


This IE indicates the LSA identity associated with the current position 
of the MS. Shall be sent if the LSA ID in the subscriber data matches 
the LSA ID of the current cell. In the case of multiple matches the LSA 
Id with the highest priority shall be sent. See 3GPP TS 23.073 [23]. 


C Conditional (The IE shall be sent, if available and SoLSA is supported). 

CI Conditional (The IE shall be sent, if available. One and only one of the three conditional lEs shall be sent). 
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